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ODOR CONTROL FOR COMPOSITIONS 
CONTAINING ORGANIC SULFUR COMPOUNDS 

This application is claims the benefit of provisional 
application Ser. No. 60/009,898 filed Jan. 11. 1996- 

Background of the Invention 

The present invention relates to a method for 
controlling the odor of sulfur -containing organic compounds, 
such as nematicides and other pesticides, more particularly, 
this invention relates to a method for controlling the odor of 
sulfur- containing organic compounds using a polyvalent 
transition metal compound. 

Agricultural compositions often include active 
agents which are sulfur- containing organic compounds which 
frequently exhibit odor. In many cases, the odor results from 
by-products and other impurities, such as low molecular weight 
mercaptans which are formed in the course of manufacturing the 
compounds. A number of approaches have been taken to 
controlling the odor of agricultural chemical formulations. 
Some of these approaches rely upon masking the odors with 
fragrances others have relied upon expensive methods, such as 
encapsulation. In general prior approaches have met with only 

limited success. 

Japanese Patent No. 55/041846 to Furuya et al. 
discloses an adsorption process using activated charcoal 
impregnated with copper sulfate to remove the odorant. 
hydrogen sulfide, from a waste gas. Czechoslovakia Patent No. 
175003 to Brych et al. teaches impregnation of common 
sorbents, such as activated charcoal, with metal salts to give 
a sorbent which traps ammonia, hydrogen sulfide and potassium 
cyanate gases at high relative humidity (greater than 75%) . 
Japanese Patent No. 52/108388 to Hamaguchi discloses the 
treatment of activated charcoal -sodium pellets with metal ions 
for gas treatment or deodorization. 

Adsorption by an activated charcoal carrier 
impregnated with a metal ion is not always an effective 
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approach to odor control because pesticides, such as 
Fosthiazate, bind to the activated charcoal so tenaciously 
that the Fosthiazate is not released and it is rendered 
nonfunctional as a pesticide. 

Accordingly, there is. a need for effective and cost 
efficient techniques for controlling and reducing the odor of 
sulfur-containing organic compounds, such as pesticides. 

Summary of the Invention 

It has been found that polyvalent transition metal 
compounds are useful in controlling and reducing the odor 
associated with sulfur- containing organic compounds. This 
finding is especially useful in controlling and reducing the 
odor of agricultural chemicals, such as pesticides. While the 
exact mechanism by which the transition metal compounds 
control the odor of the odoriferous components and by-products 
of the sulfur-containing organic compounds is not clear, the 
transition metal ions have been observed to complex with 
sulfur and it is believed that this complexation reaction may 
be functional in reducing odor in accordance with the present 
invention. The transition metal ions may complex with the 
odoriferous components and by-products. The transition metal 
ions may catalyze a reaction which decomposes the odoriferous 
components and by-products without affecting the stability of 
the sulfur-containing active agent. Furthermore, it is 
believed that the reaction is catalytic rather than adsorptive 
in nature because the odor control appears to endure 
indefinitely which suggests that the transition metal is not 
consumed in the reaction. 

In accordance with one embodiment of the invention, 
the transition metal compound is simply added to a formulation 
containing a sulfur- containing organic compound. For example, 
a transition metal compound can be added neat to a solution or 
dispersion of an agricultural chemical which exhibits an odor 
problem. It does not appear to matter whether the transition 
metal compound dissolves in the formulation or not. The 
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transition metal compound has been observed to be capable of 
reducing odor if it dissolves in the formulation or if it 
simply resides as a sediment in the formulation. 

The transition metal compound can also be dry mixed 
with a dry powder formulation and work effectively. While the 
transition metal compound can be used neat, it is preferred to 
adsorb or absorb or imbibe the transition metal compound onto 
an inert carrier. Where the formulation is a dry powder, a 
carrier containing the transition metal compound can be 
blended with the powder containing the active agent. In some 
cases, the active agent has been co-deposited on the carrier 
with the transition metal compound. 

In summary, one manifestation of the present 
invention is for controlling the odor of odoriferous 
components and by-products of sulfur -containing organic 
compounds, such as nematicides and other pesticides, wherein a 
transition metal compound is added to the formulation 
containing the organic sulfur-containing compound. 

Another manifestation of the invention is a 
composition useful in controlling the odor of sulfur- 
containing compounds which comprises a transition metal 
compound on a carrier and a sulfur- containing organic 
compound. In one particular embodiment of the invention, the 
composition comprises an inert carrier, a polyvalent 
transition metal compound and a sulfur- containing organic 
compound, such as a nematicide or other pesticide co-deposited 

on the carrier. 

In another embodiment of the invention, the 
composition is a liquid formulation containing a sulfur- 
containing organic compound in which a polyvalent transition 
metal compound is dissolved or dispersed in the formulation. 

In yet another embodiment of the invention, a 
container for a sulfur- containing organic compound which 
exhibits odor is provided wherein the container includes a 
compartment therein for retaining a polyvalent transition 
metal compound separate from, but in deodorizing communication 
with the sulfur-containing organic compound such that the odor 
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of the sulfur compound is reduced. The compartment is 
typically porous. Examples of porous elements that can be 
used with the invention are filter bags, perforated cap 
inserts, tubes of semi -permeable films, etc. 

Still another embodiment of the invention is a 
carrier which is useful in controlling the odor of chemicals 
such as organic sulfur- containing compounds wherein the 
carrier has adsorbed or absorbed therein a transition metal 
compound . 

Other objects and advantages of the present 
invention will be apparent from the following description and 
the appended claims. 

Detailed Description 

The use of polyvalent transition metal compounds in 
association with sulfur- containing organic compounds, such as 
nematicides and other pesticides, as described herein, 
provides unexpectedly good levels of odor control ranging from 
24 hours to over one year. In addition to providing odor 
control, it has been observed that the polyvalent transition 
metal compounds provide enhanced stabilization of the active 
sulfur compounds in some cases. This stabilization has been 
observed using amounts less than is required for odor control. 
Throughout this disclosure, all references to sulfur 
containing organic compounds mean not only the active chemical 
but also the odoriferous components present with the active 
chemical to which the odor is generally attributed. 

The polyvalent transition metal compound is 
preferably selected from a group consisting of copper, nickel, 
iron, zinc compounds and combinations thereof. Preferably, 
the polyvalent transition metal compound is a salt, such as a 
sulfate, nitrate or chloride. Representative examples of 
useful transition metal compounds include copper sulfate, 
nickel chloride, ferric chloride, zinc chloride, nickel 
sulfate, zinc sulfate, ferric sulfate and ferrous sulfate. 
More preferably, the salt is copper sulfate. 
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in accordance with the present invention, as 
previously noted, the transition metal compound can be 
associated with a sulfur-containing organic compound in 
various ways. In accordance with certain embodiments of the 
invention, the polyvalent transition metal compound is 
deposited onto an inert carrier. Any of a wide variety of 
inert carriers can be used for this purpose. Representative 
examples of useful carriers include clay granules, ground 
peanut hull, lava pumice stone, granulated gypsum, synthetic 
aluminum silicate, precipitated silica, activated charcoal, 
granular charcoal, powder kaolinite clays, granulated silica 
gel, powder silica, recycled paper granule, ground corncob, 
mullite, synthetic porous silicates, calcined clays, etc. 
More preferably, the inert carrier is selected from a group 
consisting of clay granules, ground peanut hull, lava pumice 
stone, granulated gypsum, synthetic aluminum silicate and 
precipitated silica. The carrier preferably has an average 
particle size in the range of about 18 to 50 mesh and a liquid 
.holding capacity of about 0.15 to 3.5 ml water per gram 
carrier. However, those skilled in the art will recognize 
that carriers having a larger or smaller particle size and a 
higher or lower liquid holding capacity will also be useful. 

Typically, the transition metal compound will be 
deposited on the carrier in an amount of about 0.01 to 15 
parts compound per 100 parts carrier. The amount of the 
compound that can be added to the carrier will vary with the 
nature of the compound, the nature of the carrier and its 
particle size. When copper sulfate is used, the copper 
sulfate is added to the carrier in an amount ranging from 0.05 
to 12% by weight of carrier. 

The carrier can be impregnated with the transition 
metal compound using an aqueous imbibition technique. The 
transition metal compound is typically dissolved in an amount 
of water equal to about 40 to 95% of the liquid holding 
capacity of the inert carrier. After the carrier has taken up 
the solution of the transition metal compound, the carrier is 
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dried in a conventional manner. One useful method for drying 
the carrier is to use a fluidized bed dryer. 

The amount of the polyvalent transition metal 
compound blended with the active sulfur containing compound is 
a function of several factors including the nature of the 
formulation and the manner in which the transition metal 
compound is used with the formulation, e.g., whether it is 
admixed dry, dispersed in a liquid, adsorbed on a carrier, or 
containerized, as described herein in more detail. Generally, 
the transition metal compound is added to the organic sulfur 
containing compound in an amount of about 0.02 to about 0.4 
parts by weight per 100 parts by weight of the organic sulfur- 
containing compound (inclusive of its odoriferous contaminants 
or byproducts) . 

It is believed that polyvalent transition metal 
compounds should be effective in controlling the odor of 
substantially any sulfur-containing organic compound and be 
widely applicable in the field of agricultural chemicals. It 
is believed that the chemical entities responsible for the 
odor of these compositions react with the transition metal 
compound as previously discussed. 

The sulfur-containing organic compound of the 
present invention is preferably selected from a group 
consisting of agricultural chemicals, such as pesticides. 
Representative examples of the agricultural chemicals include 
Fosthiazate , Chlormephos , Chlorpyrif os , methyl ene-bis- 
thiocyanate, Furadan and Thimate. The sulfur -containing 
organic compound can be in a granular or dry powder form or 
dispersion form. One of the advantages of the invention is 
that the addition of the odor control agent typically does not 
require a major change in the established formulation of the 
active agent. 

In one embodiment of the invention, the active agent 
can be co-deposited on a carrier with the transition metal 
compound. The amount of the sulfur- containing organic 
compound deposited on the carrier will be a function of the 
EPA standards which regulate the application rate of the 
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compound. To deposit the sulfur-containing compound on the 
carrier, the sulfur-containing organic compound is dissolved 
in a solvent and the solution is sprayed upon or imbibed into 
the carrier. Substantially any solvent in which the sulfur- 
containing organic compound is soluble, which is easily 
removed by drying, and which does not attack the carrier, 
should be suitable for this purpose. A solvent useful for 
Fosthiazate is methylene chloride. The concentration of the 
solution is easily adjusted for the liquid holding capacity of 
the carrier to provide a product having the desired amount of 
the active agent on the carrier which can be applied to crops 
or soil in a conventional manner. The amounts of transition 
metal compound and sulfur -containing compound will be adjusted 
to provide the desired deodorizing effect. Generally, the 
transition metal compound is effective in relatively small 
amounts. Higher amounts can be used, provided that the amount 
of transition metal compound does not destabilize the active 
compound too greatly. Preferably, the transition metal 
compound is present in an amount of about 0.02 to 0.4 parts of 
the transition metal compound per 100 parts of the organic 
sulfur-containing compound as previously stated. For this 
embodiment wherein the transition metal compound and the 
active agent are co-deposited on the carrier, the transition 
metal compound is usually added to the carrier in an amount of 
about -0.025 to 0.25 parts by weight based on 100 parts by dry 
weight of the carrier alone. 

In another embodiment, the composition is an 
admixture of a carrier containing a polyvalent transition 
metal compound and a dry powder formulation containing a 
sulfur- containing organic compound. In this embodiment, the 
transition metal compound is separately present on the carrier 
and mixed with the active compound in the amounts which have 
previously discussed. 

In another embodiment, the composition is a liquid 
formulation containing the sulfur-containing organic compound 
in which a polyvalent transition metal compound is dissolved 
or dispersed. It is desirable that a surfactant is added to 
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the liquid formulation. The surfactant facilitates the 
blending of the formulation and the transition metal compound. 
Preferably, the transition metal compound is present in the 
liquid formulation in an amount ranging from about 0.2 to 14 
parts by weight per 100 parts by weight of the organic sulfur 
containing compound. 

Yet another embodiment of the present invention is a 
container for a liquid or powder formulation containing a 
sulfur- containing organic compound in which a compartment is 
provided for separately retaining a polyvalent transition 
metal compound. There must be vaporous communication between 
the compartment containing the transition metal compound and 
the formulation containing the sulfur compound. By 
associating the porous container containing the transition 
metal compound in proximity to the sulfur-containing organic 
compounds in this manner, the odoriferous components and by- 
products of the sulfur-containing organic compounds to come 
into contact with the transition metal compounds, thereby 
permitting deodorization. In this embodiment, the transition 
metal compound may be deposited onto a carrier in the same 
manner as described above or the compound may be used neat. 
The transition metal compound and carrier (optional) is then 
packaged in the compartment. The amount of transition metal 
compound that is packaged into the porous container is in the 
range from about 0.03 to 0.2 per 100 parts by weight of the 
organic sulfur containing compound. 

Those skilled in the art will appreciate the 
diversity of materials that may be used to package the 
transition metal compound, such as a porous bag which may be 
paper or a microporous film formed into a bag which is simply 
added to the formulation, alternatively the transition metal 
compound can be housed in a cap or lid and separated from the 
formulation by a porous membrane of paper or film. A sponge 
member can be saturated with a solution of the transition 
metal compound, dried, and packaged with the formulation. The 
possible constructions are numerous. 
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The invention is illustrated in more detail by the 
following non-limiting examples. 

In the following examples, odor is rated on a scale 
of 0 to 10, with 0 being no odor and 10 being extremely strong 
odor . 

EXAMPLE 1 

An inert carrier, 100 g granulated gypsum made by 
Agrisorbent Corporation (a division of Oil Dri Co.) with a 
maximum liquid holding capacity of 24 g of water/100 g of 
carrier, was impregnated with 0.2% by weight of copper sulfate 
pentahydrate supplied by Fisher Co., by dissolving 0.2 g of 
copper sulfate pentahydrate in 23 g of water and spraying this 
copper sulfate solution onto the carrier while gently mixing 
the granules. After all of the solution was added, the wet 
granules were mixed for 20 minutes using a device that tumbles 
granules with minimum shear force. The granules were then 
dried at 50'C in an oven for 8 hours. This pre-treated carrier 
was then treated with 10% of the sulfur-containing organic 
compound active ingredient, Fosthiazate. For loading, 8.93 g 
of carrier was used. 1.07 g of Fosthiazate was dissolved in 
25 ml of methylene chloride. The solution of Fosthiazate was 
sprayed onto the carrier. Excessive amounts of methylene 
chloride were removed by vacuum evaporation. 

EXAMPLE 2 

The same carrier, polyvalent transition metal salt, 
active ingredient and method of preparing the carrier were 
used as in Example 1, except that the pre-treated carrier was 
loaded with Fosthiazate without using organic solvent. In 
this process Fosthiazate was sprayed directly on to carrier so 
there was no need to remove any solvent. 

EXAMPLE 3 

The type of carrier, transition metal compound and 
the method of impregnation were similar to Example 1. 
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However, the amount of transition metal compound was 0.05 g. 
Also, for final preparation 10.008 g of carrier impregnated 
with transition metal compound was used. In the process, 
1.001 g of Fosthiazate was dissolved in 6 ml . of methylene 
chloride and added to the carrier. The rest of the process 
was similar to Example 1. 

EXAMPLE 4 

The type of carrier, transition metal compound and 
method of impregnation were similar to Example 1. However, 
the amount of transition metal compound was 0.05 g. Also, for 
final preparation 10.053 g of carrier impregnated with 
transition metal compound was used. In the process, 1.028 g 
Chlormephos was dissolved in 66.87 g of acetone and added to 
the carrier. The rest of the process was similar to Example 
1. 

EXAMPLE 5 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was ground peanut-hull. 
The peanut-hull was ground to the size fraction between 18 to 
3 0 mesh. The ground peanut -hull was dried overnight in an 
oven at 50*C. Separately, 0.026 g of transition metal compound 
was dissolved in 25.118 g of water and sprayed on to 12.48 g 
of the ground peanut-hull. The material was then dried 
overnight at 50*C to remove excessive moisture. The 
impregnation with Fosthiazate was carried out by dissolving 
0.999 g of Fosthiazate in 6 ml . of methylene chloride. This 
solution was then added to 9.001 g of ground peanut -hull 
containing transition metal compound. The rest of the process 
was similar to Example 1. 
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EXAMPLE 6 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was ground lava pumice 
stone from Guatemala. The carrier was in the size range of 12 
to 35 mesh. As in Example 5, the carrier was dried overnight 
at SO-C. Separately, 0.078 g of transition metal compound was 
dissolved in 44.6 g of water, sprayed on to 100.2 g of the 
ground lava pumice stone, and dried overnight at 50-C. For 
Fosthiazate impregnation, the method and process were similar 
to Example 1. 

EXAMPLE 7 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was Synthetic Silica BXR 
493 supplied by PPG Industries. Inc. The carrier was in the 
size range of 35 to 120 mesh. As in Example 5, the carrier 
was dried overnight at 50-C. Separately, 0.008 g of transition 
metal compound was dissolved in 102.3 g of water, sprayed on 
to 30.02 g of the carrier, and dried overnight at 50'C. For 
Fosthiazate impregnation, the method and process were similar 
to Example 1. 

EXAMPLE 8 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was Agsorb CN, 
manufactured by Agrisorbents (Group of Oil Dri) . The carrier 
was in the size range of 24 to 48 mesh. As in Example 5, the 
carrier was dried overnight at 50'C. The amount of carrier 
used ranged from 100.000 g to 99.755 g. Various amounts of 
transition metal compound ranging from 0.000 g to 0.258 g was 
dissolved in 0 g to 20.003 g of water and sprayed on to the 
carrier. For Fosthiazate impregnation, the method and process 
were similar to Example 1. 
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EXAMPLE 9 

A liquid formulation was prepared by dissolving 0.15 
g copper sulfate in 161.67 g of water. To increase wetting 
and dispersing of the organic sulfur compound, 9.0 g of a 
surfactant was added to the liquid formulation. The organic 
sulfur compound, Methylene-bis-thiocyanate, was added to the 
formulation in an amount of 45.62 g. In addition, 45.62 g of 
another non-sulfurous active ingredient, Chlorothalonil , was 
also added to the formulation. This formulation was ground 
using a ball mill and its viscosity was adjusted. The 
resulting suspension concentrate had an odor rating of 3 
compared to an odor rating of 10 for similar formulations 
prepared without copper sulfate. 

EXAMPLE 10 

A carrier, 10 g activated charcoal, was impregnated 
with a polyvalent transition metal compound, 10% by weight of 
carrier CuS0 4 . The pre-treated carrier was then packaged into 
a small filter bag in an amount of 0.3 g. This bag was then 
left in a container containing 10 g of a Fosthiazate 
formulation. Three observers were asked to rate severity of 
the odor on the scale of 0 to 10 where 0 indicates total odor 
control and 10 means no odor control. Use of the deodorizer 
gave odor control of 3 or less. 

EXAMPLE 11 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was Kurry 
charcoal from Japan. The carrier was dried overnight at 50"C 
before using. 163.7 g of copper sulfate was dissolved in 950 
g of water and sprayed on to 1200.2 g of dried Kurry charcoal. 
The resulting material was once again dried overnight at 50"C. 
0.1 g, 0.2 g and 0.3 g of the resulting material was packaged 
in small micro-porous filter bags. These bags were then 
placed in containers containing 10 g of Fosthiazate 10G 
formulation. The odor was rated at regular intervals after 
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storage at ambient condition and at 45'C. Table I below shows 
that the copper sulfate impregnated Kurry charcoal produced a 
significant reduction in the odor. The results are based on 
an average of three observations. 



TABLE I 

nnn* RATING &T. AMBIENT CONDTTIONS AND 45'C FOR DAYS 
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EXAMPLE 12 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was calcined 
Kaolinite, Alphatex supplied by ECC America. The carrier was 
dried overnight at 50'C before using. 10 g of copper sulfate 
was dissolved in 45 g of water and sprayed on to 90 g of dried 
Alphatex. The resulting material was once again dried 
overnight at 50'C. 0.1 g, 0.2 g and 0.3 g of the resulting 
material was packaged in small micro-porous filter bags. 
These bags were placed in containers containing 10 g of 
Fosthiazate 10G formulation. The odor was rated at regular 
intervals after storage at ambient and at 45'C. Table II below 
shows that the copper sulfate impregnated Alphatex produced a 
significant reduction in the odor. The results are based on 
an average of three observations. 
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* TABLE II 

COPPER 

KURRY ODOR RATING AT AMBIENT CONDI TIONS AND 45 'C FOR DAYS 

CHAR- 2 3 6 II 18 48 

COAL 

AMB 15 AMB 45. AMB 4_5 AMB 45. AMB 45. ME 45 

0-0 10 10 10 10 10 10 10 10 10 10 10 10 

0.1 6 5 7 6 6 8 2 4 4 5 2 3 

0.2 2 2 5 1 4 4 1 1 3 4 1 4 

0.3 3 1 3 1 3 3 1 1 2 3 1 3 

EXAMPLE 13 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was precipitated 
silica. The silica was precipitated by acidification of 
sodium silicate with sulfuric acid. The precipitated silica 
was washed thoroughly to remove adsorbed salt and dried in 
oven at 50'C. The material was ground an particles below 100 
mesh were collected. 0.026 g of copper sulfate was dissolved 
in 6.013 g of water and sprayed on to 12.493 g of dried 
precipitated silica. The resulting material was then dried at 
50*C for 24 hours to remove excess water. 0.023 g of nickel 
chloride was dissolved in 6.034 g of water and sprayed on to 
12.494 g of dried precipitated silica. The resulting material 
was then dried at 50*C to remove excess water. Fosthiazate was 
impregnated on to these resulting materials as in Example 10. 
Table III below shows that copper sulfate and nickel chloride 
impregnated carriers produce a significant reduction in odor. 
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TABLE III 

nn™ B&TTMG AT AMPTENT CONDITIONS OR 45'C. 

2 DAYS @ AMB 6 MONTHS @ AMB 6 MONTHS @ 



rnuniTIONS 
10 
0 



CONDITIONS 
10 
5 



45^C_ 



10 
3 



DEODORIZER 



None 

Silica w/ 
copper 

Silica w/ 
nickel 



EXAMPLE 14 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was dried Kurry 
charcoal. The amount of copper sulfate was in the range of 
0.2 to 12% by weight of carrier. The amount of copper sulfate 
was varied as follows: 1) 163.7 g of copper sulfate was 
dissolved in 950 g of water and sprayed on to 1200.2 g of 
Kurry charcoal granules. The resulting material was dried 
overnight at 50'C. The resulting material had a copper sulfate 
loading of 11.95%; 2) for medium loading material, 18.05 g of 
copper sulfate was dissolved in 144.1 g of water and sprayed 
on to 182.02 g of Kurry charcoal. The resulting material was 
dried overnight at 50*0 . The resulting material had a copper 
sulfate loading of 9.0%; 3) for lower loading material, 3.6 g 
of copper sulfate was dissolved in 960 g of water and sprayed 
on to 1200 g of Kurry charcoal. The resulting material was 
dried overnight at 50-C. The resulting material had a copper 
sulfate loading of 0.3%. 0.2 g of each of the resulting 
materials was packaged in micro-porous filter bags and placed 
with 20 g of Fosthiazate granules. The odor was rated after 
24 hour day and one week. Table IV below shows that the 
loading percent of copper sulfate on to a carrier does not 
have a significant effect on the reduction in odor. 
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1 • TABLE IV 



LOADING OF COPPER 
SULFATE (%) 

0.3 

9.0 

11.95 



ODOR RATING 
g 24 HOURS 

1 

1 

1 



ODOR RATING 
g 1 WEEK 

2 

1 

1 



EXAMPLE 15 

The type of active ingredient and method of 
impregnating the carrier were similar to Example 10. However, 
the carrier was precipitated silica and the transition metal 
compounds were nickel chloride hexahydrate and ferric (III) 
chloride hexahydrate. 0.115 g of nickel chloride hexahydrate 
was dissolved in 9.6 g of water and sprayed on to 15 g of 
silica. The resulting material was dried at 50'C for 24 hours. 
0.128 g of ferric (III) chloride hexahydrate was dissolved in 
9.6 g of water and sprayed on to 15 g. of silica. The 
resulting material was dried at 50*C for 24 hours. 0.3 g of 
the resulting materials were packaged in filter bags and 
placed in contact with 50 g of Fosthiazate granules. The odor 
was rated after 2, 3 and 8 days. Table V below shows that the 
nickel chloride produced a more significant reduction in odor. 



TABLE V 



TRANSITION 
METAL COMPOUND 

Nickel 
chloride 

Ferric 
chloride 



2 DAYS 
1 



ODOR RATING 

5 DAYS 
1 



8 DAYS 
0 
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EXAMPLE 18 

The type of active ingredient and method of 
impregnating the carrier were similar to Example 10. However, 
the carriers for this study were precipitated silica and Kurry 
charcoal and the transition metal compounds were copper 
sulfate and nickel chloride. Both carriers were dried at 50'C 
for 24 hours before transition metal compound impregnation. 
0 121 g. of copper sulfate pentahydrate was dissolved in 9.6 g 
of water and sprayed on to 15 g of dry silica. The resulting 
material was dried at 50'C for 24 hours. 0.115 g of nickel 
chloride hexahydrate was dissolved in 9.6 g of water and 
sprayed on to 15 g of dry silica. The resulting material was 
dried at SO'C for 24 hours. 3.6 g of copper sulfate was 
dissolved in 960 g of water and sprayed on to 1200 g of Kurry 
charcoal. The resulting material was dried overnight. The 
resulting material had a loading of 0.3% copper sulfate. 0.05 
g of each resulting material was placed directly into contact 
with 2.0 g of Fosthiazate 75% EC. The odor was rated after 
1 24 and 144 hours. Table VI below shows that the nickel 
chloride generally produced a more significant reduction in 
odor . 

TABLE VI 

CARRIER nnQR RATING AFTER STO RAGE FOR PE R TOD OF TIME 

1 HOUR 24 HOURS 144 HOURS 

Copper/Kurry 8 4 

Copper/ Silica 3 8 8 

Nickel/Silica 6 3 3 

EXAMPLE 19 

The carrier was Agsorb S2100CN supplied by 
Agrisorbents (Oil Dri) Europe. The carrier was in the size 
range of 24 to 4 8 mesh. The carrier was dried overnight at 
50-C. The transition metal compound is copper sulfate. 0.008 
g of copper sulfate was dissolved in 7.2 g of water and 
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sprayed on to 30.0 g of Agsorb S2100CN. The resulting 
material was dried overnight at 50'C. For Fosthiazate 
impregnation method and process were similar to Example 1. 
The odor was rated after one week and one month of storage at 
22-C and at 45X. Table VII below shows that the copper 
sulfate on this carrier produced a significant reduction in 
odor. The results are based on an average of three 
observations. 



CARRIER 



Agsorb 
S2100CN 

Agsorb 
S2100CN 



% COPPER 
SULFATE 

0.00 
0.025 



TABLE VII 

ODOR RATING AFTER 
1 WEEK 



22-C 
9 



45'C 
10 



ODOR RATING AFTER 
1 MONTH 



22'C 
10 



45^ 
10 



EXAMPLE 20 

The carrier was Biofix E2 supplied by ECC 
international. The carrier was in the size range of 24 to 48 
me sh The carrier was dried overnight at 50'C. The transition 
metal compound is copper sulfate. 0.008 g of copper sulfate 
was dissolved in 9.2 g of water and sprayed on to 30.022 g of 
Biofix E2. The resulting material was dried overnight at 50-C. 
For Fosthiazate impregnation method and process were similar 
to Example 1. The odor was rated after one week and one month 
of storage at 22'C and at 45"C. Table VIII below shows that 
the copper sulfate on this carrier produced a significant 
reduction in odor. The results are based on an average of 
three observations. 
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CARRIER 



Biofix E2 



% COPPER 
SULFATE 

0.00 



TABLE VIII 

ODOR RATING AFTER 
1 WEEK 



22'C 
9 



45'C 
10 



ODOR RATING AFTER 
1 MONTH 



22'C 
10 



45'C 
10 



Biofix E2 



0.025 



EXAMPLE 21 

The carrier was Illite clay granules supplied by 
Kentish Mineral. The carrier was in the size range of 18/40 
me sh. The carrier was dried overnight at 50'C. The transition 
me tal compound is copper sulfate. 0.008 g of copper sulfate 
was dissolved in 8.5 g of water and sprayed on to 30.004 g of 
Illite clay granules. The resulting material was dried 
overnight at 50'C. For Fosthiazate impregnation method and 
process were similar to Example 1. The odor was rated after 
Le week and one month of storage at 22'C and at 45'C. Table 
IX below shows that the copper sulfate on this carrier 
produced a significant reduction in odor. The results are. 
based on an average of three observations . 



CARRIER 



Illite 
18/40 

Illite 
18/40 



% COPPER 
SULFATE 

0.00 
0.025 



TABLE IX 

ODOR RATING AFTER 
1 WEEK 



ODOR RATING AFTER 
1 MONTH 



22^ 
9 



45'C 
10 



22'C 
10 



45'C 
10 
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EXAMPLE 22 

The carrier was Biodac (recycled paper) granules 
supplied by Edward Lowe Industry. The carrier was in the size 
range of 16/30 mesh. The carrier was dried overnight at 50'C. 
The transition metal compound is copper sulfate. 0.008 g of 
copper sulfate was dissolved in 13.6 g of water and sprayed on 
to 30.004 g of Biodac granules. The resulting material was 
dried overnight at 50"C. For Fosthiazate impregnation method 
and process were similar to Example 1. The odor was rated 
after one week and one month of storage at 22'C and at 45'C. 
Table X below shows that the copper sulfate on this carrier 
produced a significant reduction in odor. The results are 
based on an average of three observations. 



CARRIER 



Biodac 
16/30 

Biodac 
16/30 



% COPPER 
SULFATE 



0.00 



0.025 



TABLE X 

ODOR RATING AFTER 
1 WEEK 



22'C 
9 



45'C 
10 



ODOR RATING AFTER 
1 MONTH 

22'C 45'C 

10 10 



EXAMPLE 23 

Four 10 g samples of Agsorb CN carrier supplied by 
Agrisorbents product group (A division of Oil Dri Corporation 
of America) were impregnated with 0.05%, 0.10%, 0.20% and 
0.25% CuS0 4 , respectively. The carriers were then impregnated 
with Fosthiazate and stored for 12 months at 22'C and 4 5'C. 
Fosthiazate impregnation was accomplished by dissolving 1.0 g 
of Fosthiazate in 6 ml . of methylene chloride. The resulting 
solution was blended with the carrier for 15 minutes. 
Volatile methylene chloride was removed by vacuum using Buchi 
rotovaporizer . The impregnated carriers were evaluated as to 
their odor compared with a 10 g Agsorb CN carrier impregnated 
with only Fosthiazate, no CuS0 4 . Table XI below shows that the 
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odor rating of the carriers with CuSO, is substantially less 
than that of the carrier without CuSO,. 



TEMP . 



0.0% 
CuSO , 



TABLE XI 

ODOR RATING 

0.05% 0.10% 0.20% 0.25% 



CuSO. CuSO . CuSO, CuSO, 

22'C 10 2 1 1 1 

45'C 10 1 0 0 0 

EXAMPLE 24 

Two groups of four carriers were impregnated with 
Fosthiazate and stored for 6 months at 22'C and 4 5'C to 
evaluate the odor. The four carriers were: 1) Mexican pumice 
stone, 2) Mexican pumice stone impregnated with 0.05% CuSO,, 3) 
Guatemalan pumice stone, 4) Guatemalan pumice stone 
impregnated with 0.05% CuSO,. Table XII below shows that the 
odor rating of the carriers that were impregnated with CuSO, 
were substantially less than the carriers without CuSO,, 
especially at the storage temperature of 45'C. 

TABLE XII 

STORAGE ODOR RATING 

MEXICAN MEXICAN/ GUATEMALAN GUATEMALAN / 

CuSO. CuSO, 



22'C 



2 2 6 2 



45'C 8 



1 6 1 
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EXAMPLE 25 

Two groups of four Agsorb CN carriers were 
impregnated with Fosthiazate after being impregnated with 
different amounts of CuS0 4 to evaluate the effect of CuSO, 
concentration on odor. One group of impregnated carriers were 
stored for 55 days at room temperature and the other was 
stored for 55 days at 45'C. Table XIII below shows that the 
odor rating substantially decreases with the addition of CuS0 4 . 

TABLE XIII 

STORAGE 
55 DAYS 

(TEMP. ) ODOR RATING 

0.0% 0.05% 0.10% 0.20% 0.25% 

CuSO, CuSO, CuS0 4 CuS0 1 CuSQ 1 

R.T. 10,0 2.0 1.0 0.0 0.0 

45-C 10.0 1.0 2.0 0.0 0.0 



EXAMPLE 26 

Two samples of 0.3 g of charcoal carrier were 
impregnated with CuS0 4 and then packaged into micro-porous 
filter bags (similar to tea bags) and stowed inside perforated 
bottle caps. The bottle caps were then used to close 
containers containing Fosthiazate. The combinations were 
stored at room temperature and at 45"C for various periods to 
evaluate the effect of charcoal impregnated with CuS0 4 on the 
odor rating. Table XIV below shows that there is an immediate 
decrease in the odor and a continued odor controlling effect. 
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TABLE XIV 

mvfl OF STORAGE ODOR RATING 

&T ROOM TEMP . AT 45 'C 



0 


10 


10 


1 


1 


1 


2 


0 


0 


3 


0 


1 


5 


0 


1 


18 


0 


0 


48 


0 


1 


116 


0 


1 



EXAMPLE 27 

Six different types of deodorizers were placed 
within containers containing Fosthiazate 75% EC. The 
deodorizers were in direct contact with the Fosthiazate. The 
containers were stored at room temperature for various lengths 
of time. The amount of deodorizer packaged into the porous 
container was varied. Table XV below shows that carriers 
impregnated with polyvalent transition metal compounds gave 
the best odor control, even at lower concentrations. However, 
Cu/Silica was not very effective for longer periods. 
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TABLE XV 



DEODORIZER 


PERCENT 


ODOR RATING AT ROOM TEMPERATURE 




DEODORIZER 


1 UP 




3 0 DAYS 


5 MONTHS 


None 


0.0 


10.0 


10.0 


10.0 


10 . 0 


Epoleon N-100 


1.0 


10.0 


10.0 


10.0 


10.0 


Epoleon NnZ 


1.0 


10.0 


10.0 


10.0 


10.0 


Epoleon N7C 


1.0 


10.0 


10.0 


10.0 


10.0 


Cu/Charcoal 


0.5 


8.0 


4.0 


2.0 


N/A 


Cu/Silica 


0.5 


3.0 


8.0 


8.0 


8.0 


Ni/Silica 


0.5 


6.0 


3.0 


2.0 


2.0 



EXAMPLE 28 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, 0.3 g charcoal impregnated with 
copper and 0.3 g clay impregnated with copper. The 
deodorizers were packaged into micro-porous filter bags placed 
directly over 20.0 g of Fosthiazate granules contained within 
a container and stored for 14 days at room temperature and at 
45*C and for 439 days at room temperature and at 45*C. The 
odor control of each type of deodorizer was evaluated. Table 
XVI below shows that the charcoal impregnated with copper gave 
the best odor control. 
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CONTROL 
10 

10 

10 

10 



TABLE XVI 

ODOR RATING 

CHARCOAL Cu / CHARCOAL 

3 0 



Cu/CLAY 
1 



14 Days/ 
Room Temp. 

14 Days/ 
45-C 

439 Days/ 
Room Temp. 

439 Days/ 
45'C 



EXAMPLE 29 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, charcoal impregnated with copper 
and clay impregnated with copper. 0.1 g of each deodorizer 
was packaged into a micro-filter bags placed directly over 
20.0 g of Fosthiazate granules contained within a container 
and stored at room temperature for various days. The odor 
control of each deodorizer was evaluated. Table XVII below 
shows that the activated charcoal impregnated with copper gave 
the best odor control. Clay impregnated with copper was less 
effective at controlling odor. Activated charcoal was only 
partially effective in controlling odor over a 120 day period. 
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TABLE XVII 



DAYS OF 




ODOR 


RATING 




STORAGE 


CONTROL 


CHARCOAL 


Cu/CHARCOAL 


Cu/CI 


0 


10 


10 


10 


10 


1 


10 


8 


2 


7 


5 


10 


5 


1 


6 


10 


10 


4 


2 


6 


20 


10 


6 


0 


2 


50 


10 


8 


0 


2 


110 


10 


8 


1 


3 


440 


10 


8 


1 


4 



EXAMPLE 30 

Various amounts of charcoal impregnated with copper 
were packaged into micro-porous filter bags and placed 
directly over 20 g of Fosthiazate 10G granules contained 
within a container. The containers were stored for various 
lengths of time at room temperature to evaluate the effect of 
deodorizer concentration on odor control. Table XVIII below 
shows that all the amounts of Cu/Charcoal were effective in 
controlling odor. 
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TABLE XVIII 



DAYS OF 
STORAGE 


^ irnDTOTTR AMOUNTS OF DEODORIZER 






0.2 q 


0-3 q 


0 


10 


10 


10 


10 


5 


10 


1 


1 


0 


10 


10 


1 


1 


0 


20 


10 


0 


0 


0 


440 


10 


1 


1 


1 



EXAMPLE 31 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, charcoal impregnated with copper 
and clay impregnated with copper. 0.1 g of each deodorizer 
was packaged into micro-porous filter bags and placed dxrectly 
over 20.0 g of Fosthiazate granules contained within a 
container and stored at 45'C for various days. Table XIX below 
shows that the charcoal impregnated with copper gave the best 
odor control . 
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TABLE XXX 



DAYS OF 




ODOR RATING 




STORAGE 


CONTROL 


CHARCOAL 


Cu / CHARCOAL 


Cu/CLAY 


0 


10 


10 


10 


10 


1 


J. \i 


8 


2 


6 


2 


10 


6 


1 


5 


4 


10 


5 


0 


6 


6 


10 


6 


1 


8 


18 


10 


7 


0 


4 


45 


10 


5 


1 


3 


116 


10 


6 


3 


5 



EXAMPLE 32 

0.3 g and 0.6 g of charcoal carrier were impregnated 
with copper and packaged into micro-porous filter bags and 
placed directly over various amounts of Fosthiazate granules 
contained within containers and stored for 370 days at room 
temperature and 45'C to evaluate the effect of the amount of 
Fosthiazate on the odor control of the carrier. The control 
was no deodorizer. Table XX below shows that the amount of 
Fosthiazate does not significantly alter the odor controlling 
properties of the carriers, especially when a larger amount of 
carrier is used. 
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STORAGE TEMP • AND 
DEODORIZER 



TABLE XX 

ODOR RATING BASED ON AMOUNT OF 
r e W T & 7.m. TK GRAMS 







50 


95 


1 4^ 


295 

c a ri 


395 


ROOM 


Control 


10 


10 




10 


10 


TEMP. 


0.3 g 

Cu/Charcoal 


1 


3 


4 


5 


5 




0.6 g 


0 


2 


2 


4 


2 




Cu/Charcoal 












45'C 


Control 


10 


10 


10 


10 


10 




0.3 g 


3 


3 


3 


5 


7 




Cu/Charcoal 














0.6 g 


3 


2 


3 


3 


3 




Cu/Charcoal 













EXAMPLE 33 

Various amounts of charcoal impregnated with copper 
were packaged into micro-porous filter bags and placed 
directly over 20 g of Fosthiazate 106 contained within 
containers. The containers were stored for various lengths of 
time at room temperature to evaluate the effect of deodorizer 
concentration on odor control. Table XXI below shows that all 
the amounts of Cu/Charcoal were effective in controlling odor. 
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TABLE XXI 



DAYS OP 


ODOR 


RATING AT VARIOUS 


AMOUNTS OF 


DEODORIZER 


STORAGE 


0.0 q o.i q 


0.2 q 


0.3 q 


0 


10 


10 


10 


10 


1 


10 


1 


1 


0 


2 


10 


1 


1 


0 


7 


10 


1 


1 


0 


14 


10 


0 


0 


0 



EXAMPLE 34 

0.3 g and 0.6 g of charcoal carrier were impregnated 
with copper and packaged into micro-porous filter bags and 
placed directly over various amounts of Fosthiazate granules 
contained within containers and stored for 8 days at room 
temperature to evaluate the effect of the amount of 
Fosthiazate on the odor control of the carrier. The control 
was no deodorizer. Table XXII below shows that the 
impregnated carriers were effective for a wide range of 
amounts of Fosthiazate. 



TABLE XXII 



CARRIER 


ODOR 


RATING BASED ON AMOUNT 
FOSTHIAZATE IN GRAMS 


OF 




50 


95 


145 


295 


395 


Control 


10 


10 


10 


10 


10 


0.3 g Cu/Charcoal 


2 


3 


4 


6 


8 


0.6 g Cu/Charcoal 


1 


1 


1 


2 


2 
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EXAMPLE 35 

25 g emulsifiable concentrate of Fosthiazate was 
contained in a container with a cap that housed a compartment 
filled with 1.0% charcoal carrier impregnated with copper to 
evaluate the odor controlling effect of the Cu/Charcoal. 
Table XXIII below shows that the Cu/Charcoal significantly 
reduces the odor of the emulsifiable concentrate. 

TABLE XXIII 
STORAGE OPQR RATING 

B*£S ,^ Pr (CONTROL) BP * 1.0% Cm /CHARCOAL 

0 10 i° 

7 10 5 

22* 10 3 

34 10 3 

In addition to the odor control, the polyvalent 
transition metal compounds also enhance the stability of the 
sulfur -containing organic compounds impregnated into a 
polyvalent transition metal compound treated carrier. Several 
tests which follow were completed to support this finding. 

EXAMPLE 36 

Two Fosthiazate impregnated carriers were prepared. 
The first carrier, acidic peanutshell, was impregnated only 
with the Fosthiazate. The second carrier, acidic peanutshell, 
was impregnated first with CuS0 4 and then with Fosthiazate. 
Table XXIV below shows the results of the study that evaluated 
the stability of Fosthiazate. The stability of Fosthiazate is 
significantly enhanced when a carrier is pre- treated with a 
polyvalent transition metal compound. 
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TABLE XXIV 

TIME AND TEMP. % FOSTHIAZATE ON % FOSTHIAZATE ON 

ACIDIC PEANUTSHELL COPPER/ PEANDTSHELL 

Initial 9.90 10.I 

One week @ 45"C 9.60 n/A 

One month @ 45*C 3.50 N/A 

2 months @ Rm.Temp N/A 10.0 

2 months @ 45 # C N/A 9.40 



EXAMPLE 37 

Four Fosthiazate impregnated carriers were prepared 
and stored at 22*C for 0 to 180 days to evaluate the percent of 
Fosthiazate remaining in the carriers. The first carrier was 
Mexican pumice stone. The second carrier was Mexican pumice 
stone impregnated with 0.05% by weight carrier CuSO«. The 
third carrier was Guatemalan pumice stone. The fourth carrier 
was Guatemalan pumice stone impregnated with 0.05% by weight 
carrier CuS0 4 . Table XXV below shows that only a minute 
percent of Fosthiazate is lost during the 180 days of storage. 

TABLE XXV 

DAYS OF % FOSTHIAZATE REMAINING ON CARRIER 

STORAGE 

MEXICAN MEXICAN & GUATEMALAN GUATEMALAN 

CARRIER CuSO. CARRIER & CuSO , 

0 9.8 9.9 10.5 11.3 

60 9.6 10.6 11.1 11.4 

180 9.7 9.6 10.5 11.3 

EXAMPLE 38 

Four 10G Agsorb CN carriers were impregnated with 
0.05%, 0.10%, 0.20% and 0.25% CuS0 4 , respectively. The 
carriers were then impregnated with 10.3% Fosthiazate and 
stored for 370 days to evaluate the effect of CuSO« 
concentration on the stability of the Fosthiazate. Table XXVI 
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below shows that lower concentrations of CuSO« stabilize the 
Fosthiazate better than higher concentrations. 

TABLE XXVI 



DAYS OP 
STORAGE 


* FmTHTM&TF »™*TWTHG ON CARRIER 


CuSO. 


0.10% CuSO, 


CuSO, 


0.25% CuSO. 


0 


10.5 


10.5 


10.5 


10.5 


50 


9.6 


10.0 


10.0 


10.0 


180 


10.3 


11.0 


10.2 


9.8 


370 


10.2 


9.8 


9.6 


6.0 



EXAMPLE 39 

Two groups of four different types of carriers were 
impregnated with 0.025% CuS0 4 and different amounts of 
Fosthiazate and stored for 6 weeks at 22'C and 43'C to evaluate 
the effect of various carriers on stability. The carriers 
were- Agsorb CN, Mexican pumice stone, Guatemalan pumice 
stone, and Costa Rica pumice stone. Table XXVII below shows 
that the Guatemalan pumice stone carrier gave the best 
stability. 

TABLE XXVII 

WEEKS & » FOSTBTAZ &TB REMMNTMB ON CARRIER 

STORAGE 

ABSORB CN MEXICAN GUATEMALAN COSTA RICA 

initial 10.8 8.8 8.2 9-5 

6 Wks/22'C 10.1 9-4 10.8 9-3 

6 Wks/43'C 9.3 8.1 11.5 8.5 
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EXAMPLE 40 

An Agsorb CN carrier was impregnated with 0.05% 
nickel ion. Two peanutshell carriers were impregnated with 
0.025% copper ion and 0.025% nickel ion, respectively. A 
pumice stone carrier was not impregnated with a metal ion. 
All the carriers were impregnated with Fosthiazate and stored 
at 22-C for up to 150 days to evaluate the effect of carriers 
and metal ions on the stability of Fosthiazate. Table XXVIII 
below shows that peanutshell carrier impregnated with nickel 

ion stabilized the Fosthiazate the best after 150 days of 

storage . 



DAYS OF 
STORAGE 



0 

60 
150 



TABLE XXVIII 
'i f gnfiTHTAZATE »™&TMIMG ON CARRIER 

AGSORB CN PEANUTSHELL PEANUTSHELL PUMICE 

0,05* Ni "-025% CU Q-025% pi S22SI 

10.3 a.s 9-2 9 -° 

10.0 9.9 10-1 9- 6 

9 .7 9.9 11.2 10 - 4 



EXAMPLE 41 

Same as Example 5, except that the Fosthiazate 
impregnated carriers were stored at 45'C. Table XXIX below 
shows that at a higher temperature, slight reduction in the 
assay of Fosthiazate may occur. However, this reduction of 
assay is not related to the transition metal ions. 
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DAYS OF 
STORAGE 

0 
6 

60 
150 



TABLE XXIX 
3 EOSraiAZAT j PLAINING ON CARRIER 



AGSORB CN 


PEANUTSHELL 


PEANUTSHELL 


PUMICE 


0.05% Ni 


0.025% CU 


0.025% Ni 


STONE 


10.3 


8.6 


9.2 


9.0 


9.4 


9.2 


8.6 


9.9 


9.1 


8.7 


8.1 


8.0 


7.2 


8.8 


8.6 


10.3 



EXAMPLE 42 

Four Agsorb CN carriers were impregnated with 0.05%, 
0 10%. 0.20% and 0.25% CuS0 4 , respectively. The carriers were 
then impregnated with Fosthiazate and stored at 
temperatures for different amounts of time to evaluate the 
effect of CuS0 4 concentration on Fosthiazate stability. Table 
XXX shows that the carrier impregnated with 0.20% CuSO, gave 
the best stability. 



DAYS /TEMP. 
OP STORAGE 

3 Days/25'C 
3 Days/45'C 
11 Days/45*C 
28 Days/45*C 



TABLE XXX 
a. pnSTHIAZATF BEMA1NING ON CARRIER 

n.05% CuSO, n-10% CuSO. 0.20% CuSQ 4 0.25% CuS0 4 

10.6 10.5 10.5 10-4 

10.7 10.8 10.9 10-8 
10.2 10.4 10.2 10.4 
10.2 10.3 10.2 10.1 



EXAMPLE 43 

A porous container filled with a charcoal carrier 
impregnated with 0.15% CuS0 4 was placed within a container 
containing Fosthiazate 10G to evaluate the effect of the 
Cu/Charcoal deodorizer on the stability of the Fosthiazate. 
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The container was "stored for 1 month at room temperature. 
Table XXXI below shows that the stability was unaffected by 
the Cu/Charcoal deodorizer. 

TABLE XXXI 

SAMPLE * FOSTHIA 7-*TE REMAINING 

Fosthiazate 10G 9 - 4 

Fosthiazate 10G + 9 - 5 
0.15% Cu/Charcoal 

The composition of the present invention is useful 
with any composition that contains a sulfur- containing organic 
compound. While specific examples of sulfur-containing 
organic compounds were illustrated above, those in the art 
will appreciate that other materials containing sulfur- 
containing organic compounds can be substituted for those 
shown above. 

Having described the invention in detail and by 
reference to the preferred embodiments and example thereof, it 
will be apparent that modifications and variations are 
possible without departing from the scope of the invention 
defined in the appended claims. 

What is claimed is: 
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, A method for reducing the odor associated with a 

formulation containing a sulfur- containing organic compound 
which comprises associating a polyvalent transition metal 
compound with a malodorous sulfur-containing organxc compound 
such that odor is reduced. 

2 The method of claim 1 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

3 The method of claim 3 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

The method of claim 1 wherein the transition metal 
compound is present on a carrier. 

5 The method of claim 4 wherein the transition metal 
compound is admixed with the sulfur-containing organic 
compound . 

6 The method of claim 5 wherein the sulfur-containing 
organic compound is co-present on the carrier with the 
transition metal compound. 

7 The method of claim 1 wherein the formulation is a 
liquid and the transition metal compound is dissolved or 
dispersed in the liquid. 

8 The method of claim 1 wherein the transition metal 
compound is packaged separately from said formulation in a 
porous compartment . 

9 The method of claim 8 wherein the porous compartment 
is present within a container containing the formulation such 
that the transition metal compound is physically isolated 
from, but in gaseous communication with, the formulation. 



4 



5 
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10. A composition which comprises a sulfur-containing 
organic compound in admixture with a polyvalent transition 
metal compound, the transition metal compound being present in 
an amount sufficient to reduce the odor of the sulfur- 
containing organic compound. 

11. The composition of claim 10 wherein the transition 
metal compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

12. The composition of claim 11 wherein the transition 
metal compound is selected from a group consisting of copper, 
nickel, iron, zinc salts and combinations thereof. 

13 . The composition of claim 12 wherein the transition 
metal compound is present on an inert carrier. 

14. The composition of claim 13 wherein the inert 
carrier is selected from a group consisting of clay granules, 
ground peanut hull, lava pumice stone, granulated gypsum, 
synthetic aluminum silicate, and precipitated silica. 

15. The composition of claim 13 wherein the transition 
metal compound is present on the carrier in an amount in the 
range from about 0.01 to 15% dry weight based on the dry 
weight of the carrier. 

16. The composition of claim 15 wherein the polyvalent 
transition metal compound is a copper salt. 

17. The composition of claim 16 wherein the copper salt 
is present on the carrier in an amount of about 0.05% to 12.0% 
by weight based on the weight of the carrier. 

18. The composition of claim 13 wherein the sulfur- 
containing organic compound is co-present on the carrier with 
the transition metal compound. 
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19. The composition of claim 18 wherein the sulfur- 
containing organic compound is an agricultural chemical. 

20. The composition of claim 19 wherein the agricultural 
chemical formulation is selected from a group consisting of 
Fosthiazate, methylene-bis-thiocyanate, Chlormephos and 
Chlorpyrifos. 

21. A container for a liquid or powder formulation 
containing a sulfur-containing organic compound which exhibits 
an odor, the container including a compartment therein 
retaining a polyvalent transition met*l compound separate 
from, but in gaseous communication with, the sulfur -containing 
organic compound such that the odor of the sulfur- containing 
organic compound is reduced. 

22. The container of claim 21 wherein the compartment is 
porous . 

23. The container of claim 22 wherein the compartment is 
selected from a group consisting of filter bags, perforated 
cap inserts and long semi -permeable tubes. 

24. The container of claim 21 wherein the transition 
metal compound is present on a carrier. 

25. The container of claim 24 wherein the carrier is 
selected from a group consisting of activated charcoal, 
granular charcoal, powder kaolinite clays, granulated silica 
gel, powder silica and gypsum, clay granules, ground peanut 
hull, lava pumice stone, granulated gypsum, synthetic aluminum 
silicate, precipitated silica, recycled paper, ground corncob 
and mullite. 

26. The container of claim 24 wherein the transition 
metal compound is present on the carrier in an amount in the 
range from about 0.1 to 15% by weight of carrier. 
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27. The container of "claim 3 wherein the polyvalent 
transition metal compound is a copper salt. 

28. The container of claim 27 wherein the copper salt is 
about 0.1% by weight to about 15% by weight of the carrier. 

29. The container of claim 21 wherein the sulfur- 
containing organic compound is an agricultural chemical 
formulation. 

30. The container of claim 29 wherein the agricultural 
chemical formulation is selected from a group consisting of 
Fosthiazate, Methylene-bis-thiocyanate, Chlormephos and 
Chlorpyrifos. 

31. The composition of claim 8 wherein said composition 
is a liquid and said transition metal compound is dissolved or 
dispersed in the composition. 

32. The composition of claim 31 wherein the composition 
further contains a surfactant. 
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remaining claims unchanged (2 pages)] 

l A method for reducing the odor associated with a 

formulation containing a sulfur-containing organic compound 
which comprises associating a polyvalent transition metal 
compound with a malodorous sulfur-containing organic compound 
such that odor is reduced. 

2. The method of claim 1 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

3. The method of claim 2 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc salts and combinations thereof. 

4. The methcd cf claim 1 wherein the transition metal 
compound is present oh a carrier. 

5. The method of claim 4 wherein the transition metal 
compound is admixed with the sulfur-containing organic 
compound. 

6. The method of claim 5 wherein the sulfur-containing 
organic compound is co-present on the carrier with the 
transition metal compound. 

7 1 The method of claim 1 wherein the formulation is a 

liquid and the transition metal compound is dissolved or 
dispersed in tne liquid. 

8. The method of claim 1 wherein the transition metal 
compound is packaged separately from said formulation in a 
porous compartment. 

9, The method of claim 8 wherein the porous compartment 
is present within a container containing the formulation such 
that the transition metal compound is physically isolated 
from, but in gaseous communication with, the formulation. 
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27. The container of claim 21 wherein the polyvalent 
transition metal compound is a copper salt. 

28. The container of claim 27 wherein the copper salt is 
about 0.1% by weight to about 15* by weight of the carrier. 

29. The container cf claim 21 wherein the sulfur- 
containing organic compound is an agricultural chemical 
formulation. 

30. The container of claim 29 wherein the agricultural 
chemical formulation is selected from a group consisting of 
Fosthiazate. Methylene-bis-thiocyanate, Chlormcohoe and 
Chlorpyrifos. 

31. The composition of claim io whareir. said composition 
is a liquid and said transition metal compound is dissolved or 
dispersed in the composition. 

32. The composition of claim 31 wherein the composition 
further contains a surfactant. 
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ODOR CONTROL FOR COMPOSITIONS 
CONTAINING ORGANIC SULFUR COMPOUNDS 

This application is claims the benefit of provisional 
application Ser. No. 60/009,898 filed Jan. 11, 1996. 

Background of the Invention 

The present invention relates to a method for 
controlling the odor of sulfur-containing organic compounds, 
such as nematicides and other pesticides, more particularly, 
this invention relates to a method for controlling the odor of 
sulfur-containing organic compounds using a polyvalent 
transition metal compound. 

Agricultural compositions often include active 
agents which are sulfur-containing organic compounds which 
frequently exhibit odor. In many cases, the odor results from 
by-products and other impurities, such as low molecular weight 
mercaptans which are formed in the course of manufacturing the 
compounds . A number of approaches have been taken to 
controlling the odor of agricultural chemical formulations. 
Some of these approaches rely upon masking the odors with 
fragrances others have relied upon expensive methods, such as 
encapsulation. In general prior approaches have met with only 
limited success. 

Japanese Patent No. 55/041846 to Furuya et al . 
discloses an adsorption process using activated charcoal 
impregnated with copper sulfate to remove the odorant, 
hydrogen sulfide, from a waste gas. Czechoslovakia Patent No. 
175003 to Brych et al . teaches impregnation of common 
sorbents, such as activated charcoal, with metal salts to give 
a sorbent which traps ammonia, hydrogen sulfide and potassium 
cyanate gases at high relative humidity (greater than 75%) . 
Japanese Patent No. 52/108388 to Hamaguchi discloses the 
treatment of activated charcoal -sodium pellets with metal ions 
for gas treatment or deodorization. 

Adsorption by an activated charcoal carrier 
impregnated with a metal ion is not always an effective 
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approach to odor control because pesticides, such as 
Fosthiazate, bind to the activated charcoal so tenaciously 
that the Fosthiazate is not released and it is rendered 
nonfunctional as a pesticide. 

Accordingly, there is a need for effective and cost 
efficient techniques for controlling and reducing the odor of 
sulfur-containing organic compounds, such as pesticides. 

Summary of the Invention 



It has been found that polyvalent transition metal 
compounds are useful in controlling and reducing the odor 
associated with sulfur-containing organic compounds. This 
finding is especially useful in controlling and reducing the 
odor of agricultural chemicals,' such as pesticides. While the 
exact mechanism by which the transition metal compounds 
control the odor of the odoriferous components and by-products 
of the sulfur-containing organic compounds is not clear, the 
transition metal ions have been observed to complex with 
sulfur and it is believed that this complexation reaction may 
be functional in reducing odor in accordance with the present 
invention. The transition metal ions may complex with the 
odoriferous components and by-products. The transition metal 
ions may catalyze a reaction which decomposes the odoriferous 
components and by-products without affecting the stability of 
the sulfur- containing active agent. Furthermore, it is 
believed that the reaction is catalytic rather than adsorptive 
in nature because the odor control appears to endure 
indefinitely which suggests that the transition metal is not 
consumed in the reaction. 

In accordance with one embodiment of the invention, 
the transition metal compound is simply added to a formulation 
containing a sulfur-containing organic compound. For example, 
a transition metal compound can be added neat to a solution or 
dispersion of an agricultural chemical which exhibits an odor 
problem. It does not appear to matter whether the transition 
metal compound dissolves in the formulation or not. The 
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transition metal compound has been observed to be capable of 
reducing odor if it dissolves in the formulation or if it 
simply resides as a sediment in the formulation. 

The transition metal compound can also be dry mixed 
with a dry powder formulation and work effectively. While the 
transition metal compound can be used neat, it is preferred to 
adsorb or absorb or imbibe the transition metal compound onto 
an inert carrier. Where the formulation is a dry powder, a 
carrier containing the transition metal compound can be 
blended with the powder containing the active agent. In some 
cases, the active agent has been co-deposited on the carrier 
with the transition metal compound. 

In summary, one manifestation of the present 
invention is for controlling the odor of odoriferous 
components and by-products of sulfur- containing organic 
compounds, such as nematicides and other pesticides, wherein a 
transition metal compound is added to the formulation 
containing the organic sulfur-containing compound. 

Another manifestation of the invention is a 
composition useful in controlling the odor of sulfur- 
containing compounds which comprises a transition metal 
compound on a carrier and a sulfur- containing organic 
compound. In one particular embodiment of the invention, the 
composition comprises an inert carrier, a polyvalent 
transition metal compound and a sulfur-containing organic 
compound, such as a nematicide or other pesticide co-deposited 
on the carrier. 

In another embodiment of the invention, the 
composition is a liquid formulation containing a sulfur - 
containing organic compound in which a polyvalent transition 
metal compound is dissolved or dispersed in the formulation. 

In yet another embodiment of the invention, a 
container for a sulfur-containing organic compound which 
exhibits odor is provided wherein the container includes a 
compartment therein for retaining a polyvalent transition 
metal compound separate from, but in deodorizing communication 
with the sulfur -containing organic compound such that the odor 
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of the sulfur compound is reduced. The compartment is 
typically porous. Examples of porous elements that can be 
used with the invention are filter bags, perforated cap 
inserts, tubes of semi -permeable films, etc. 

Still another embodiment of the invention is a 
carrier which is useful in controlling the odor of chemicals 
such as organic sulfur-containing compounds wherein the 
carrier has adsorbed or absorbed therein a transition metal 
compound . 

Other objects and advantages of the present 
invention will be apparent from the following description and 
the appended claims. 

Detailed Description 

The use of polyvalent transition metal compounds in 
association with sulfur- containing organic compounds, such as 
nematicides and other pesticides, as described herein, 
provides unexpectedly good levels of odor control ranging from 
24 hours to over one year. In addition to providing odor 
control, it has been observed that the polyvalent transition 
metal compounds provide enhanced stabilization of the active 
sulfur compounds in some cases. This stabilization has been 
observed using amounts less than is required for odor control. 
Throughout this disclosure, all references to sulfur 
containing organic compounds mean not only the active chemical 
but also the odoriferous components present with the active 
chemical to which the odor is generally attributed. 

The polyvalent transition metal compound is 
preferably selected from a group consisting of copper, nickel, 
iron, zinc compounds and combinations thereof . Preferably, 
the polyvalent transition metal compound is a salt, such as a 
sulfate, nitrate or chloride. Representative examples of 
useful transition metal compounds include copper sulfate, 
nickel chloride, ferric chloride, zinc chloride, nickel 
sulfate, zinc sulfate, ferric sulfate and ferrous sulfate. 
More preferably, the salt is copper sulfate. 
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In accordance with the present invention, as 
previously noted, the transition metal compound can be 
associated with a sulfur-containing organic compound in 
various ways. In accordance with certain embodiments of the 
invention, the polyvalent transition metal compound is 
deposited onto an inert carrier. Any of a wide variety of 
inert carriers can be used for this purpose. Representative 
examples of useful carriers include clay granules, ground 
peanut hull, lava pumice stone, granulated gypsum, synthetic 
aluminum silicate, precipitated silica, activated charcoal, 
granular charcoal, powder kaolinite clays, granulated silica 
gel, powder silica, recycled paper granule, ground corncob, 
mullite, synthetic porous silicates, calcined clays, etc. 
More preferably, the inert carrier is selected from a group 
consisting of clay granules, ground peanut hull, lava pumice 
stone, granulated gypsum, synthetic aluminum silicate and 
precipitated silica. The carrier preferably has an average 
particle size in the range of about 18 to 50 mesh and a liquid 
holding capacity of about 0.15 to 3.5 ml water per gram 
carrier. However, those skilled in the art will recognize 
that carriers having a larger or smaller particle size and a 
higher or lower liquid holding capacity will also be useful. 

Typically, the transition metal compound will be 
deposited on the carrier in an amount of about 0.01 to 15 
parts compound per 100 parts carrier. The amount of the 
compound that can be added to the carrier will vary with the 
nature of the compound, the nature of the carrier and its 
particle size. When copper sulfate is used, the copper 
sulfate is added to the carrier in an amount ranging from 0.05 
to 12% by weight of carrier. 

The carrier can be impregnated with the transition 
metal compound using an aqueous imbibition technique. The 
transition metal compound is typically dissolved in an amount 
of water equal to about 4 0 to 95% of the liquid holding 
capacity of the inert carrier. After the carrier has taken up 
the solution of the transition metal compound, the carrier is 
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dried in a conventional manner. One useful method for drying 
the carrier is to use a fluidized bed dryer. 

The amount of the polyvalent transition metal 
compound blended with the active sulfur containing compound is 
a function of several factors including the nature of the 
formulation and the manner in which the transition metal 
compound is used with the formulation, e.g., whether it is 
admixed dry, dispersed in a liquid, adsorbed on a carrier, or 
containerized, as described herein in more detail. Generally, 
the transition metal compound is added to the organic sulfur 
containing compound in an amount of about 0.02 to about 0.4 
parts by weight per 100 parts by weight of the organic sulfur- 
containing compound (inclusive of its odoriferous contaminants 
or byproducts) . 

It is believed that polyvalent transition metal 
compounds should be effective in controlling the odor of 
substantially any sulfur-containing organic compound and be 
widely applicable in the field of agricultural chemicals. It 
is believed that the chemical entities responsible for the 
odor of these compositions react with the transition metal 
compound as previously discussed. 

The sulfur- containing organic compound of the 
present invention is preferably selected from a group 
consisting of agricultural chemicals, such as pesticides. 
Representative examples of the agricultural chemicals include 
Fosthiazate, Chlormephosi Chlorpyrif os, methylene-bis- 
thiocyanate, Furadan and Thimate. The sulfur-containing 
organic compound can be in a granular or dry powder form or 
dispersion form. One of the advantages of the invention is 
that the addition of the odor control agent typically does not 
require a major change in the established formulation of the 
active agent . 

In one embodiment of the invention, the active agent 
can be co-deposited on a carrier with the transition metal 
compound. The amount of the sulfur-containing organic 
compound deposited on the carrier will be a function of the 
EPA standards which regulate the application rate of the 
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compound. To deposit the sulfur-containing compound on the 
carrier, the sulfur-containing organic compound is dissolved 
in a solvent and the solution is sprayed upon or imbibed into 
the carrier. Substantially -any solvent in which the sulfur- 
containing organic compound is soluble, which is easily 
removed by drying, and which does not attack the carrier, 
should be suitable for this purpose. A solvent useful for 
Fosthiazate is methylene chloride. The concentration of the 
solution is easily adjusted for the liquid holding capacity of 
the carrier to provide a product having the desired amount of 
the active agent on the carrier which can be applied to crops 
or soil in a conventional manner. The amounts of transition 
metal compound and sulfur-containing compound will be adjusted 
to provide the desired deodorizing effect. Generally, the 
transition metal compound is effective in relatively small 
amounts. Higher amounts can be used, provided that the amount 
of transition metal compound does not destabilize the active 
compound too greatly. Preferably, the transition metal 
compound is present in an amount of about 0.02 to 0.4 parts of 
the transition metal compound per 100 parts of the organic 
sulfur-containing compound as previously stated. For this 
embodiment wherein the transition metal compound and the 
active agent are co-deposited on the carrier, the transition 
metal compound is usually added to the carrier in an amount of 
about -0.025 to 0.25 parts by weight based on 100 parts by dry 
weight of the carrier alone. 

In another embodiment, the composition is an 
admixture of a carrier containing a polyvalent transition 
metal compound and a dry powder formulation containing a 
sulfur- containing organic compound. In this embodiment, the 
transition metal compound is separately present on the carrier 
and mixed with the active compound in the amounts which have 
previously discussed. 

In another embodiment, the composition is a liquid 
formulation containing the sulfur-containing organic compound 
in which a polyvalent transition metal compound is dissolved 
or dispersed. It is desirable that a surfactant is added to 
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the liquid formulation. The surfactant facilitates the 
blending of the formulation and the transition metal compound. 
Preferably, the transition metal compound is present in the 
liquid formulation in an amount ranging from about 0.2 to 14 
parts by weight per 100 parts by weight of the organic sulfur 
containing compound. 

Yet another embodiment of the present invention is a 
container for a liquid or powder formulation containing a 
sulfur-containing organic compound in which a compartment is 
provided for separately retaining a polyvalent transition 
metal compound. There must be vaporous communication between 
the compartment containing the transition metal compound and 
the formulation containing the sulfur compound. By 
associating the porous container containing the transition 
metal compound in proximity to the sulfur-containing organic 
compounds in this manner, the odoriferous components and by- 
products of the sulfur-containing organic compounds to come 
into contact with the transition metal compounds, thereby 
permitting deodorization. In this embodiment, the transition 
metal compound may be deposited onto a carrier in the same 
manner as described above or the compound may be used neat . 
The transition metal compound and carrier (optional) is then 
packaged in the compartment. The amount of transition metal 
compound that is packaged into the porous container is in the 
range from about 0.0 3 to 0.2 per 100 parts by weight of the 
organic sulfur containing compound. 

Those skilled in the art will appreciate the 
diversity of materials that may be used to package the 
transition metal compound, such as a porous bag which may be 
paper or a microporbus film formed into a bag which is simply 
added to the formulation, alternatively the transition metal 
compound can be housed in a cap or lid and separated from the 
formulation by a porous membrane of paper or film. A sponge 
member can be saturated with a solution of the transition 
metal compound, dried, and packaged with the formulation. The 
possible constructions are numerous. 
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The invention is illustrated in more detail by the 
following non-limiting examples. 

In the following -examples, odor is rated on a scale 
of 0 to 10, with 0 being no odor and 10 being extremely strong 
odor. 

EXAMPLE 1 

An inert carrier, 100 g granulated gypsum made by 
Agrisorbent Corporation (a division of Oil Dri Co.) with a 
maximum liquid holding capacity of 24 g of water/ 100 g of 
carrier, was impregnated with 0.2% by weight of copper sulfate 
pentahydrate supplied by Fisher Co., by dissolving 0.2 g of 
copper sulfate pentahydrate in 23 g of water and spraying this 
copper sulfate solution onto the carrier while gently mixing 
the granules. After all of the solution was added, the wet 
granules were mixed for 20 minutes using a device that tumbles 
granules with minimum shear force. The granules were then 
dried at 50*C in an oven for 8 hours. This pre-treated carrier 
was then treated with 10% of the sulfur-containing organic 
compound active ingredient, Fosthiazate. For loading, 8.93 g 
of carrier was used. 1.07 g of Fosthiazate was dissolved in 
25 ml of methylene chloride. The solution of Fosthiazate was 
sprayed onto the carrier. Excessive amounts of methylene 
chloride were removed by vacuum evaporation. 

EXAMPLE 2 

The same carrier, polyvalent transition metal salt, 
active ingredient and method of preparing the carrier were 
used as in Example 1, except that the pre-treated carrier was 
loaded with Fosthiazate without using organic solvent. In 
this process Fosthiazate was sprayed directly on to carrier so 
there was no need to remove any solvent . 

EXAMPLE 3 

The type of carrier, transition metal compound and 
the method of impregnation were similar to Example 1. 
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However, the amount of transition metal compound was 0.05 g. 

i 

Also, for final preparation 10.008 g of carrier impregnated 
with transition metal compound was used. In the process, 
1.001 g of Fosthiazate was -dissolved in 6 ml . of methylene 
chloride and added to the carrier. The rest of the process 
was similar to Example 1 . 

EXAMPLE 4 

The type of carrier, transition metal compound and 
method of impregnation were similar to Example 1. However, 
the amount of transition metal compound was 0.05 g. Also, for 
final preparation 10.053 g of carrier impregnated with 
transition metal compound was used. In the process, 1.028 g 
Chlormephos was dissolved in 66.87 g of acetone and added to 
the carrier. The rest of the process was similar to Example 
1. 

EXAMPLE 5 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was ground peanut-hull. 
The peanut -hull was ground to the size fraction between 18 to 
3 0 mesh. The ground peanut -hull was dried overnight in an 
oven at 50"C. Separately, 0.026 g of transition metal compound 
was dissolved in 25.118 g of water and sprayed on to 12.48 g 
of the ground peanut -hull. The material was then dried 
overnight at 50'C to remove excessive moisture. The 
impregnation with Fosthiazate was carried out by dissolving 
0.999 g of Fosthiazate in 6 ml . of methylene chloride. This 
solution was then added to 9.001 g of ground peanut-hull 
containing transition metal compound. The rest of the process 
was similar to Example 1. 
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EXAMPLE 6 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was ground lava pumice 
stone from Guatemala. The carrier was in the size range of 12 
to 35 mesh. As in Example 5, the carrier was dried overnight 
at 50'C. Separately, 0.078 g of transition metal compound was 
dissolved in 44.6 g of water, sprayed on to 100.2 g of the 
ground lava pumice stone, and dried overnight at 50*C. For 
Fosthiazate impregnation, the method and process were similar 
to Example 1 . 

EXAMPLE 7 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was Synthetic Silica BXR 
493 supplied by PPG Industries, Inc. The carrier was in the 
size range of 35 to 120 mesh. As in Example 5, the carrier 
was dried overnight at 50'C. Separately, 0.008 g of transition 
metal compound was dissolved in 102.3 g of water, sprayed on 
to 30.02 g of the carrier, and dried overnight at 50 - C. For 
Fosthiazate impregnation, the method and process were similar 
to Example 1 . 

EXAMPLE 8 

The type of transition metal compound, active 
ingredient and method of impregnating the carrier were similar 
to Example 1. However, the carrier was Agsorb CN, 
manufactured by Agrisorbents (Group of Oil Dri) . The carrier 
was in the size range of 24 to 48 mesh. As in Example 5, the 
carrier was dried overnight at 50*C. The amount of carrier 
used ranged from 100.000 g to 99.755 g. Various amounts of 
transition metal compound ranging from 0.000 g to 0.258 g was 
dissolved in 0 g to 20.003 g of water and sprayed on to the 
carrier. For Fosthiazate impregnation, the method and process 
were similar to Example 1. 
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EXAMPLE 9 

A liquid formulation was prepared by dissolving 0.15 
g copper sulfate in 161.67 g of water. To increase wetting 
and dispersing of the organic sulfur compound, 9.0 g of a 
surfactant was added to the liquid formulation. The organic 
sulfur compound, Methylene -bis -thiocyanate, was added to the 
formulation in an amount of 45.62 g. In addition, 4 5.62 g of 
another non-sulf urous active ingredient, Chlorothalonil , was 
also added to the formulation- This formulation was ground 
using a ball mill and its viscosity was adjusted. The 
resulting suspension concentrate had an odor rating of 3 
compared to an odor rating of 10 for similar formulations 
prepared without copper sulfate. 

EXAMPLE 10 

A carrier, 10 g activated charcoal, was impregnated 
with a polyvalent transition metal compound, 10% by weight of 
carrier CuS0 4 . The pre-treated carrier was then packaged into 
a small filter bag in an amount of 0.3 g. This bag was then 
left in a container containing 10 g of a Fosthiazate 
formulation. Three observers were asked to rate severity of 
the odor on the scale of 0 to 10 where 0 indicates total odor 
control and 10 means no odor control. Use of the deodorizer 
gave odor control of 3 or less. 

EXAMPLE 11 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was Kurry 
charcoal from Japan. The carrier was dried overnight at 50*C 
before using. 163.7 g of copper sulfate was dissolved in 950 
g of water and sprayed on to 1200.2 g of dried Kurry charcoal. 
The resulting material was once again dried overnight at 50*C. 
0.1 g, 0.2 g and 0.3 g of the resulting material was packaged 
in small micro-porous filter bags. These bags were then 
placed in containers containing 10 g of Fosthiazate 10G 
formulation. The odor was rated at regular intervals after 
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storage at ambient condition and at 45'C. Table I below shows 
that the copper sulfate impregnated Kurry charcoal produced a 
significant reduction in the odor. The results are based on 
an average of three observations. 

TABLE I 

COPPER ODOR RATING AT AMBIENT CONDITIONS AND 45'C FOR DAYS 



KURRY 
CHAR- 


2 




3 




6 




12 




38 


48 
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45 


AMB 


45 


AMB 
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10 


10 


10 


10 


10 


10 


10 


10 


10 


10 10 


0.1 


1 


1 


1 


1 


2 


2 


0 


0 


2 


1 


0 1 


0.2 


1 


0 


1 


0 


1 


1 


0 


0 


0 


1 


1 1 


0.3 


0 


0 


0 


1 


0 


1 


0 


0 


0 


1 


0 1 



EXAMPLE 12 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was calcined 
Kaolinite, Alphatex supplied by ECC America. The carrier was 
dried overnight at 50 # C before using. 10 g of copper sulfate 
was dissolved in 45 g of water and sprayed on to 90 g of dried 
Alphatex. The resulting material was once again dried 
overnight at 50'C. 0.1 g, 0.2 g and 0.3 g of the resulting 
material was packaged in small micro-porous filter bags. 
These bags were placed in containers containing 10 g of 
Fosthiazate 10G formulation. The odor was rated at regular 
intervals after storage at ambient and at 4 5*C. Table II below 
shows that the copper sulfate impregnated Alphatex produced a 
significant reduction in the odor. The results are based on 
an average of three observations. 
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TABLE II 

COPPER 

KURRY ODOR RATING AT AMBIENT CONDITIONS AND 45'C FOR DAYS 

/-•WAP - 

2 3 6 17 38 48 

CQAL 
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1 


3 



EXAMPLE 13 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was precipitated 
silica. The silica was precipitated by acidification of 
sodium silicate with sulfuric acid. The precipitated silica 
was washed thoroughly to remove adsorbed salt and dried in 
oven at 50'C. The material was ground an particles below 100 
mesh were collected. 0.026 g of copper sulfate was dissolved 
in 6.013 g of water and sprayed on to 12.493 g of dried 
precipitated silica. The resulting material was then dried at 
50"C for 24 hours to remove excess water. 0.023 g of nickel 
chloride was dissolved in 6.034 g of water and sprayed on to 
12.494 g of dried precipitated silica. The resulting material 
was then dried at 50'C to remove excess water. Fosthiazate was 
impregnated on to these resulting materials as in Example 10. 
Table III below shows that copper sulfate and nickel chloride 
impregnated carriers produce a significant reduction in odor. 
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DEODORIZER 



None 

Silica w/ 
copper 

Silica w/ 
nickel 



TABLE III 

ODOR RATING AT AMBIENT CONDITIONS OR 45 



2 DAYS @ AMB 
CONDITIONS 

10 

0 



6 MONTHS @ AMB 6 MONTHS @ 



CONDITIONS 
10 
5 



45'C 



10 
3 



EXAMPLE 14 

The type of polyvalent transition metal compound, 
active ingredient and method of impregnating the carrier were 
similar to Example 10. However, the carrier was dried Kurry 
charcoal . The amount of copper sulfate was in the range of 
0.2 to 12% by weight of carrier. The amount of copper sulfate 
was varied as follows: 1) 163.7 g of copper sulfate was 
dissolved in 950 g of water and sprayed on to 12 00.2 g of 
Kurry charcoal granules. The resulting material was dried 
overnight at 50'C. The resulting material had a copper sulfate 
loading of 11.95%; 2) for medium loading material, 18.05 g of 
copper sulfate was dissolved in 144.1 g of water and sprayed 
on to 182.02 g of Kurry charcoal. The resulting material was 
dried overnight at 50'C. The resulting material had a copper 
sulfate loading of 9.0%; 3) for lower loading material, 3.6 g 
of copper sulfate was dissolved in 960 g of water and sprayed 
on to 1200 g of Kurry charcoal. The resulting material was 
dried overnight at 50*C. The resulting material had a copper 
sulfate loading of 0.3%. 0 . 2 g of each of the resulting 
materials was packaged in micro-porous filter bags and placed 
with 20 g of Fosthiazate granules. The odor was rated after 
24 hour day and one week. Table IV below shows that the 
loading percent of copper sulfate on to a carrier does not 
have a significant effect on the reduction in odor. 
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LOADING OF COPPER 
SULFATE (%) 

0.3 

9.0 

11.95 



TABLE IV 

ODOR RATING 
@ 24 HOURS 

1 

1 

1 



ODOR RATING 
© 1 WEEK 

2 

1 

1 



EXAMPLE 15 

The type of active ingredient and method of 
impregnating the carrier were similar to Example 10. However, 
the carrier was precipitated silica and the transition metal 
compounds were nickel chloride hexahydrate and ferric (III) 
chloride hexahydrate. 0.115 g of nickel chloride hexahydrate 
was dissolved in 9.6 g of water and sprayed on to 15 g of 
silica. The resulting material was dried at 50*C for 24 hours. 
0.128 g of ferric (III) chloride hexahydrate was dissolved in 
9.6 g of water and sprayed on to 15 g. of silica. The 
resulting material was dried at 50°C for 24 hours. 0.3 g of 
the resulting materials were packaged in filter bags and 
placed in contact with 50 g of Fosthiazate granules. The odor 
was rated after 2, 3 and 8 days. Table V below shows that the 
nickel chloride produced a more significant reduction in odor. 

TABLE V 

TRANSITION ODOR RATING 

METAL COMPOUND 2 DAYS 5 DAYS 8 DAYS 

Nickel 1 1 0 

chloride 

Ferric 3 2 1 

chloride 
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EXAMPLE 18 

The type of active ingredient and method of 
impregnating the carrier were similar to Example 10. However, 
the carriers for this study were precipitated silica and Kurry 
charcoal and the transition metal compounds were copper 
sulfate and nickel chloride. Both carriers were dried at 50"C 
for 24 hours before transition metal compound impregnation. 

0. 121 g. of copper sulfate pentahydrate was dissolved in 9.6 g 
of water and sprayed on to 15 g of dry silica. The resulting 
material was dried at 50*C for 24 hours. 0.115 g of nickel 
chloride hexahydrate was dissolved in 9.6 g of water and 
sprayed on to 15 g of dry silica. The resulting material was 
dried at 50'C for 24 hours. 3 . 6 g of copper sulfate was 
dissolved in 960 g of water and sprayed on to 12 00 g of Kurry 
charcoal. The resulting material was dried overnight. The 
resulting material had a loading of 0.3% copper sulfate. 0.05 
g of each resulting material was placed directly into contact 
with 2.0 g of Fosthiazate 75% EC. The odor was rated after 

1, 24 and 144 hours. Table VI below shows that the nickel 
chloride generally produced a more significant reduction in 
odor . 

TABLE VI 

CARRIER ODOR RATING AFTER STORAGE FOR PERIOD OF TIME 

1 HOUR 24 HOURS 144 HOURS 

Copper /Kurry 8 4 3 

Copper /Silica 3 8 8 

Nickel/Silica 6 3 3 



EXAMPLE 19 

The carrier was Agsorb S2100CN supplied by 
Agrisorbents (Oil Dri) Europe. The carrier was in the size 
range of 24 to 4 8 mesh. The carrier was dried overnight at 
50"C. The transition metal compound is copper sulfate. 0.008 
g of copper sulfate was dissolved in 7.2 g of water and 
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sprayed on to 3 0.0 g of Agsorb S2100CN. The resulting 
material was dried overnight at 50'C. For Fosthiazate 
impregnation method and process were similar to Example 1. 
The odor was rated after one week and one month of storage at 
22 'C and at 45"C. Table VII below shows that the copper 
sulfate on this carrier produced a significant reduction in 
odor. The results are based on an average of three 
observations. 



CARRIER % COPPER 
SULFATE 



Agsorb 0.00 
S2100CN 

Agsorb 0.025 1 2 

S2100CN 



EXAMPLE 20 

The carrier was Biofix E2 supplied by ECC 
International. The carrier was in the size range of 24 to 48 
mesh. The carrier was dried overnight at 50 B C. The transition 
metal compound is copper sulfate. 0.008 g of copper sulfate 
was dissolved in 9.2 g of water and sprayed on to 30.022 g of 
Biofix E2. The resulting material was dried overnight at 50'C. 
For Fosthiazate impregnation method and process were similar 
to Example 1. The odor was rated after one week and one month 
of storage at 22'C and at 45'C. Table VIII below shows that 
the copper sulfate on this carrier produced a significant 
reduction in odor. The results are based on an average of 
three observations. 
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ODOR RATING AFTER ODOR RATING AFTER 

* WEEK 1 MONTH 

22'C 45-C 22'C 45'C 

9 10 10 10 
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TABLE VIII 



CARRIER 



Biofix E2 



% COPPER 
SULFATE 



0. 00 



ODOR RATING AFTER 
1 WEEK 



22'C 
9 



45°C 
10 



ODOR RATING AFTER 
1 MONTH 



22'C 
10 



45'C 
10 



Biofix E2 



0.025 



EXAMPLE 21 

The carrier was Illite clay granules supplied by 
Kentish Mineral. The carrier was in the size range of 18/40 
mesh. The carrier was dried overnight at 50'C. The transition 
metal compound is copper sulfate. 0.008 g of copper sulfate 
was dissolved in 8.5 g of water and sprayed on to 3 0.004 g of 
Illite clay granules. The resulting material was dried 
overnight at 50 D C. For Fosthiazate impregnation method and 
process were similar to Example 1. The odor was rated after 
one week and one month of storage at 22 "C and at 45*C. Table 
IX below shows that the copper sulfate on this carrier 
produced a significant reduction in odor. The results are 
based on an average of three observations. 



CARRIER 



Illite 
18/40 

Illite 
18/40 



% COPPER 
SULFATE 



0.00 



0 .025 



TABLE IX 

ODOR RATING AFTER 
1 WEEK 



22'C 
9 



45'C 
10 



ODOR RATING AFTER 
1 MONTH 



22'C 
10 



45'C 
10 
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EXAMPLE 22 

The carrier was Biodac (recycled paper) granules 
supplied by Edward Lowe Industry. The carrier was in the size 
range of 16/30 mesh. The carrier was dried overnight at 50'C. 
The transition metal compound is copper sulfate. 0.O0B g of 
copper sulfate was dissolved in 13.6 g of water and sprayed on 
to 30.004 g of Biodac granules. The resulting material was 
dried overnight at 50*C. For Fosthiazate impregnation method 
and process were similar to Example 1. The odor was rated 
after one week and one month of storage at 22'C and at 45'C. 
Table X below shows that the copper sulfate on this carrier 
produced a significant reduction in odor. The results are 
based on an average of three observations. 



CARRIER % COPPER 
SULFATE 

Biodac 0.00 
16/30 

Biodac 0.025 
16/30 



TABLE X 

ODOR RATING AFTER 
1 WEEK 

22*C 45'C 

9 10 

1 2 



ODOR RATING AFTER 
1 MONTH 

22'C 45'C 

10 10 

1 2 



EXAMPLE 23 

Four 10 g samples of Agsorb CN carrier supplied by 
Agrisorbents product group (A division of Oil Dri Corporation 
of America) were impregnated with 0.05%, 0.10%, 0.20% and 
0.25% CuS0 4 , respectively. The carriers were then impregnated 
with Fosthiazate and stored for 12 months at 22*C and 45*C. 
Fosthiazate impregnation was accomplished by dissolving 1.0 g 
of Fosthiazate in 6 ml . of methylene chloride. The resulting 
solution was blended with the carrier for 15 minutes. 
Volatile methylene chloride was removed by vacuum using Buchi 
rotovaporizer . The impregnated carriers were evaluated as to 
their odor compared with a 10 g Agsorb CN carrier impregnated 
with only Fosthiazate, no CuS0 4 . Table XI below shows that the 
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odor rating of the carriers with CuS0 4 is substantially less 
than that of the carrier without CuS0 4 . 

-TABLE XI 

TEMP ■ ODOR RATING 

0.0% 0.05% 0.10% 0.20% 0.25% 

CuS0 4 CuSO , CuS0 4 CuSQ 1 CuS0 4 

22-C 10 2 1 1 1 

45'C 10 1 0 0 0 

EXAMPLE 24 

Two groups of four carriers were impregnated with 
Fosthiazate and stored for 6 months at 22'C and 45'C to 
evaluate the odor. The four carriers were: 1) Mexican pumice 
stone, 2) Mexican pumice stone impregnated with 0.05% CuS0 4 , 3) 
Guatemalan pumice stone, 4) Guatemalan pumice stone 
impregnated with 0.05% CuS0 4 . Table XII below shows that the 
odor rating of the carriers that were impregnated with CuS0 4 
were substantially less than the carriers without CuS0 4 , 
especially at the storage temperature of 45'C. 

TABLE XII 

STORAGE ODOR RATING 

MEXICAN MEXICAN/ GUATEMALAN GUATEMALAN / 

CuSQ, , CuSQ 1 

22*C 2 2 6 2 

45'C 8 16 1 
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EXAMPLE 25 

Two groups of four Agsorb CN carriers were 
impregnated with Fosthiazate after being impregnated with 
different amounts of CuS0 4 to evaluate the effect of CuS0 4 
concentration on odor. One group of impregnated carriers were 
stored for 55 days at room temperature and the other was 
stored for 55 days at 45'C. Table XIII below shows that the 
odor rating substantially decreases with the addition of CuS0 4 . 

TABLE XIII 

STORAGE 
55 DAYS 
(TEMP.) 



R.T. 
45'C 




ODOR RATING 

0.05% 0.10% 0.20% 

CuSO, CuSO , CuSO, 

2.0 1.0 0.0 

1.0 2.0 0.0 



0.25% 
CuS0 4 

0.0 

0.0 



EXAMPLE 26 

Two samples of 0.3 g of charcoal carrier were 
impregnated with CuS0 4 and then packaged into micro-porous 
filter bags (similar to tea bags) and stowed inside perforated 
bottle caps. The bottle caps were then used to close 
containers containing Fosthiazate. The combinations were 
stored at room temperature and at 45'C for various periods to 
evaluate the effect of charcoal impregnated with CuS0 4 on the 
odor rating. Table XIV below shows that there is an immediate 
decrease in the odor and a continued odor controlling effect. 
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TABLE XIV 



DAYS OF STORAGE 



ODOR RATING 



AT ROOM TEMP. 



AT 4 5"C 



0 


10 


10 


1 


1 


1 


2 


0 


0 


3 


0 


1 


5 


0 


1 


18 


0 


0 


48 


0 


1 


116 


0 


1 



EXAMPLE 27 

Six different types of deodorizers were placed 
within containers containing Fosthiazate 75% EC. The 
deodorizers were in direct contact with the Fosthiazate. The 
containers were stored at room temperature for various lengths 
of time. The amount of deodorizer packaged into the porous 
container was varied. Table XV below shows that carriers 
impregnated with polyvalent transition metal compounds gave 
the best odor control, even at lower concentrations. However, 
Cu/Silica was not very effective for longer periods. 
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DEODORIZER PERCENT ODOR RATING AT ROOM TEMPERATURE 





DEODORIZER 


1 HR 


24 HRS 


30 DAYS 


5 MONTHS 


None 


0 . 0 


10.0 


10.0 


10.0 


10 . 0 


Epoleon N-100 


1.0 


10.0 


10.0 


10.0 


10.0 


Epoleon NnZ 


1.0 


10.0 


10.0 


10.0 


10.0 


Epoleon N7C 


1.0 


10.0 


10.0 


10.0 


10.0 


Cu/Charcoal 


0.5 


8.0 


4.0 


2.0 


N/A 


Cu/Silica 


0.5 


3.0 


8.0 


8.0 


8.0 


Ni/Silica 


0.5 


6.0 


3.0 


2.0 


2.0 



EXAMPLE 28 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, 0.3 g charcoal impregnated with 
copper and 0.3 g clay impregnated with copper. The 
deodorizers were packaged into micro-porous filter bags placed 
directly over 20.0 g of Fosthiazate granules contained within 
a container and stored for 14 days at room temperature and at 
45*C and for 439 days at room temperature and at 45*C. The 
odor control of each type of deodorizer was evaluated. Table 
XVI below shows that the charcoal impregnated with copper grve 
the best odor control . 
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STORAGE 
DAYS AT 
TEMP . 

14 Days/ 
Room Temp. 

14 Days/ 
45-C 

439 Days/ 
Room Temp. 

43 9 Days/ 
45*C 



TABLE XVI 

ODOR RATING 

CONTROL - CHARCOAL Cu/ CHARCOAL Cu/CLAY 
10 3 0 1 



10 



10 



10 



4 



EXAMPLE 29 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, charcoal impregnated with copper 
and clay impregnated with copper. 0.1 g of each deodorizer 
was packaged into a micro- filter bags placed directly over 
20.0 g of Fosthiazate granules contained within a container 
and stored at room temperature for various days. The odor 
control of each deodorizer was evaluated. Table XVII below 
shows that the activated charcoal impregnated with copper gave 
the best odor control. Clay impregnated with copper was less 
effective at controlling odor. Activated charcoal was only 
partially effective in controlling odor over a 120 day period. 
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TABLE XVII 



DAYS OF 




ODOR RATING 




STORAGE 


CONTROL 


CHARCOAL 


Cu/ CHARCOAL 


Cu/CLAY 


0 


10 


10 


10 


10 


1 


10 


8 


2 


7 


5 


10 


5 


1 


6 


10 


10 


4 


2 


6 


20 


10 


6 


0 


2 


50 


10 


8 


0 


2 


110 


10 


8 


1 


3 


440 


10 


8 


1 


4 



EXAMPLE 30 

Various amounts of charcoal impregnated with copper 
were packaged into micro-porous filter bags and placed 
directly over 20 g of Fosthiazate 10G granules contained 
within a container. The containers were stored for various 
lengths of time at room temperature to evaluate the effect of 
deodorizer concentration on odor control. Table XVIII below 
shows that all the amounts of Cu/Charcoal were effective in 
controlling odor. 



-26- 

SUBSTTTUTE SHEET (RULE 26) 



WO 97/25076 



PCT/US97/00089 



DAYS OF 
STORAGE 

0 
5 

10 
20 
440 



TABLE XVIII 

ODOR RATING AT VARIOUS AMOUNTS OF DEODORIZER 



0.0 q 
10 
10 
10 

1°, 
10 



10 

1 
1 

0 

1 



0.2 q 
10 
1 
1 
0 

1 



0.3 q 
10 
0 
0 
0 

1 



EXAMPLE 31 

A comparison of the types of odor eliminators was 
conducted. The control was no odor eliminator. The odor 
eliminators were charcoal, charcoal impregnated with copper 
and clay impregnated with copper. 0 . 1 g of each deodorizer 
was packaged into micro-porous filter bags and placed directly 
over 20.0 g of Fosthiazate granules contained within a 
container and stored at 45'C for various days. Table XIX below 
shows that the charcoal impregnated with copper gave the best 
odor control . 
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TABLE XIX 



DAYS OF 




ODOR 


RATING 




STORAGE 


CONTROL 


CHARCOAL 


Cu/ CHARCOAL 


Cu/CLAY 


0 


10 


10 


10 


10 


1 


10 


8 


2 


6 


2 


10 


6 


1 


5 


4 


10 


5 


0 


6 


6 


10 


6 


1 


8 


18 


10 


7 


0 


4 


45 


10 


5 


1 


3 


116 


10 


6 


3 


5 



EXAMPLE 32 

0.3 g and 0.6 g of charcoal carrier were impregnated 
with copper and packaged into micro-porous filter bags and 
placed directly over various amounts of Fosthiazate granules 
contained within containers and stored for 370 days at room 
temperature and 45'C tc evaluate the effect of the amount of 
Fosthiazate on the odor control of the carrier. The control 
was no deodorizer. Table XX below shows that the amount of 
Fosthiazate does not significantly alter the odor controlling 
properties of the carriers, especially when a larger amount of 
carrier is used. 
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TABLE XX 



STORAGE TEMP . AND 
DEODORIZER 


ODOR 


RATING BASED ON 
FOSTHIAZATE IN 


AMOUNT 
GRAMS 


OF 






50 


95 


145 


295 


i§5 


ROOM 


Control 


10 


1 V 


J. u 


10 


10 


TFMP 


0.3 g 


1 


3 


4 


5 


5 




Cu/Charcoal 














0.6 g 


0 


2 


2 


4 


2 




Cu/Charcoal 












45-C 


Control 


10 


10 


10 


10 


10 




0.3 g 


3 


3 


3 


5 


7 




Cu/Charcoal 














0.6 g 


3 


2 


3 


3 


3 



Cu/Charcoal 



EXAMPLE 33 

Various amounts of charcoal impregnated with copper 
were packaged into micro-porous filter bags and placed 
directly over 20 g of Fosthiazate 10G contained within 
containers. The containers were stored for various lengths of 
time at room temperature to evaluate the effect of deodorizer 
concentration on odor control. Table XXI below shows that all 
the amounts of Cu/Charcoal were effective in controlling odor. 
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TABLE XXI 

DAYS OF ODOR RATING AT VARIOUS AMOUNTS OF DEODORIZER 

STORAGE A n 

0 . 0 a 0 . 1 q 0.2 q 0.3 q 

0 10 10 10 10 

1 10 1 1 0 

2 10 1 1 0 
7 10 1 1 0 
14 10 0 0 0 

EXAMPLE 34 

0.3 g and 0 . 6 g of charcoal carrier were impregnated 
with copper and packaged into micro-porous filter bags and 
placed directly over various amounts of Fosthiazate granules 
contained within containers and stored for 8 days at room 
temperature to evaluate the effect of the amount of 
Fosthiazate on the odor control of the carrier. The control 
was no deodorizer. Table XXII below shows that the 
impregnated carriers were effective for a wide range of 
amounts of Fosthiazate. 

TABLE XXII 



CARRIER 


ODOR 


RATING BASED 
FOSTHIAZATE 


ON AMOUNT 
IN GRAMS 


OF 




50 


SI 


145 


295 


395 


Control 


10 


10 


10 


10 


10 


0.3 g Cu/Charcoal 


2 


3 


4 


6 


8 


0 . 6 g Cu/Charcoal 


1 


1 


1 


2 


2 
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EXAMPLE 35 

25 g emulsifiable concentrate of Fosthiazate was 
contained in a container with a cap that housed a compartment 
filled with 1.0% charcoal carrier impregnated with copper to 
evaluate the odor controlling effect of the Cu/Charcoal. 
Table XXIII below shows that the Cu/Charcoal significantly 
reduces the odor of the emulsifiable concentrate. 



TABLE XXIII 

STORAGE ODOR RATING 

75% EC (CONTROL) 75% EC ± 1.0% Cu/CHARCOAL 

0 10 10 

7 10 5 

22' 10 3 

34 10 3 



In addition to the odor control, the polyvalent 
transition metal compounds also enhance the stability of the 
sulfur -containing organic compounds impregnated into a 
polyvalent transition metal compound treated carrier. Several 
tests which follow were completed to support this finding. 

EXAMPLE 36 

Two Fosthiazate impregnated carriers were prepared. 
The first carrier, acidic peanutshell, was impregnated only 
with the Fosthiazate. The second carrier, acidic peanutshell, 
was impregnated first with CuS0 4 and then with Fosthiazate. 
Table XXIV below shows the results of the study that evaluated 
the stability of Fosthiazate. The stability of Fosthiazate is 
significantly enhanced when a carrier is pre-treated with a 
polyvalent transition metal compound. 
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TIME AND TEMP. 

Initial 
One week @ 45*C 
One month @ 4 5*C 
2 months @ Rm.Temp 
2 months @ 45'C 



TABLE XXIV 

% FOSTHIAZATE ON 
ACIDIC PEANOTSHELL 

9.90 

9.60 

3 .50 

N/A 

N/A 



% FOSTHIAZATE ON 
COP PER /PEANUT SHELL 

10.1 

N/A 

N/A 
10.0 
9.40 



EXAMPLE 37 

Four Fosthiazate impregnated carriers were prepared 
and stored at 22'C for 0 to 180 days to evaluate the percent of 
Fosthiazate remaining in the carriers. The first carrier was 
Mexican pumice stone. The second carrier was Mexican pumice 
stone impregnated with 0.05% by weight carrier CuSO« . The 
third carrier was Guatemalan pumice stone. The fourth carrier 
was Guatemalan pumice stone impregnated with 0.05% by weight 
carrier CuS0 4 . Table XXV below shows that only a minute 
percent of Fosthiazate is lost during the 180 days of storage. 



DAYS OF 
STORAGE 



0 

60 
180 



TABLE XXV 
% FOSTHIAZATE REMAINING ON CARRIER 

MEXICAN MEXICAN & 

CARRIER CuS0 4 

9.8 9.9 10.5 11.3 

9.6 10.6 11.1 11-4 

9.7 9.6 10.5 11.3 



GUATEMALAN GUATEMALAN 
CARRIER & CuSO , 



EXAMPLE 38 

Four 10G Agsorb CN carriers were impregnated with 
0.05%, 0.10%, 0.20% and 0.25% CuSO«, respectively. The 
carriers were then impregnated with 10.3% Fosthiazate and 
stored for 370 days to evaluate the effect of CuS0 4 
concentration on the stability of the Fosthiazate. Table XXVI 
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below shows that lower concentrations of CuS0 4 stabilize the 
Fosthiazate better than higher concentrations. 

TABLE XXVI 

DAYS OF % FOSTHIAZATE REMAINING ON CARRIER 
STORAGE 

0.05% CuSO , 0.10% CuSO , 0.20% CuSO , 0.25% CuSO , 

0 10.5 10.5 10.5 10.5 

50 9.6 10.0 10.0 10.0 

180 10.3 11.0 10.2 9.8 

370 10.2 9.8 9.6 6.0 

EXAMPLE 39 

Two groups of four different types of carriers were 
impregnated with 0.025% CuS0 4 and different amounts of 
Fosthiazate and stored for 6 weeks at 22*C and 43"C to evaluate 
the effect of various carriers on stability. The carriers 
were: Agsorb CN, Mexican pumice stone, Guatemalan pumice 
stone, and Costa Rica pumice stone. Table XXVII below shows 
that the Guatemalan pumice stone carrier gave the best 
stability. 

TABLE XXVTI 

WEEKS & V FOSTHIAZATE REMAINING ON CARRIER 

STORAGE 
TEMP 

" AGSORB CN MEXICAN GUATEMALAN COSTA RICA 

Initial 10.8 8.8 8.2 9.5 

6 Wks/22'C 10.1 9.4 10.8 9.3 

6 Wks/43-C 9.3 8.1 11.5 8.5 
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EXAMPLE 40 

An Agsorb CN carrier was impregnated with 0.05% 
nickel ion. Two peanutshell carriers were impregnated with 
0.025% copper ion and 0.025-% nickel ion, respectively. A 
pumice stone carrier was not impregnated with a metal ion. 
All the carriers were impregnated with Fosthiazate and stored 
at 22*C for up to 150 days to evaluate the effect of carriers 
and metal ions on the stability of Fosthiazate. Table XXVIII 
below shows that peanutshell carrier impregnated with nickel 
ion stabilized the Fosthiazate the best after 150 days of 
storage . 



DAYS OF 
STORAGE 

0 

60 
150 



TABLE XXVIII 
% FOSTHIAZATE REMAINING ON CARRIER 



AGSORB CN 


PEANUTSHELL 


PEANUTSHELL 


PUMICE 


0.05% Ni 


0.025% Cu 


0.025% Ni 


STONE 


10.3 


8.6 


9.2 


9.0 


10.0 


9.9 


10.1 


9.6 


9.7 


9.9 


11.2 


10.4 



EXAMPLE 41 

Same as Example 5, except that the Fosthiazate 
impregnated carriers were stored at 45"C. Table XXIX below 
shows that at a higher temperature, slight reduction in the 
assay of Fosthiazate may occur. However, this reduction of 
assay is not related to the transition metal ions. 
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DAYS OF 
STORAGE 



0 
6 

60 
150 



TABLE XXIX 
% FOSTHIAZATE REMAINING ON CARRIER 



AGSORB CN 


PEANUTSHELL 


PEANUTSHELL 


PUMICE 


0.05% Ni 


0.025% Cu 


0.025% Ni 


STONE 


10.3 


8.6 


9.2 


9.0 


9.4 


9.2 


8.6 


9.9 


9.1 


8.7 


8.1 


8.0 


7.2 


8.8 


8.6 


10.3 



EXAMPLE 42 

Four Agsorb CN carriers were impregnated with 0.05%, 
0.10%, 0.20% and 0.25% CuS0 4 , respectively. The carriers were 
then impregnated with Fosthiazate and stored at different 
temperatures for different amounts of time to evaluate the 
effect of CuS0 4 concentration on Fosthiazate stability. Table 
XXX shows that the carrier impregnated with 0.20% CuS0 4 gave 
the best stability. 



DAYS /TEMP . 
OF STORAGE 

3 Days/25'C 
3 Days/45'C 
11 Days/45'C 
28 Days/45"C 



TABLE XXX 
% FOSTHIAZATE REMAINING ON CARRIER 

0.05% CuSO. 0.10% CuSO, 0.20% CuSO, 0.25% CuSO, 

10.6 10.5 10.5 10.4 

10.7 10.8 10.9 10.8 
10.2 10.4 10.2 10.4 
10.2 10.3 10.2 10.1 



EXAMPLE 43 

A porous container filled with a charcoal carrier 
impregnated with 0.15% CuS0 4 was placed within a container 
containing Fosthiazate 10G to evaluate the effect of the 
Cu/Charcoal deodorizer on the stability of the Fosthiazate. 
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The container was stored for 1 month at room temperature. 
Table XXXI below shows that the stability was unaffected by 
the Cu/Charcoal deodorizer. 

TABLE XXXI 

SAMPLE % FQSTHIAZATE REMAINING 

Fosthiazate 10G 9.4 

Fosthiazate 10G + 9.5 
0.15% Cu/Charcoal 

The composition of the present invention is useful 
with any composition that contains a sulfur-containing organic 
compound. While specific examples of sulfur-containing 
organic compounds were illustrated above, those in the art 
will appreciate that other materials containing sulfur- 
containing organic compounds can be substituted for those 
shown above. 

Having described the invention in detail and by 
reference to the preferred embodiments and example thereof, it 
will be apparent that modifications and variations are 
possible without departing from the scope of the invention 
defined in the appended claims. 

What is claimed is: 
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1. A method for reducing the odor associated with a 
formulation containing a sulfur-containing organic compound 
which comprises associating a polyvalent transition metal 
compound with a malodorous .sulfur-containing organic compound 
such that odor is reduced. 

2. The method of claim 1 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

3. The method of claim 3 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

4. The method of claim 1 wherein the transition metal 
compound is present on a carrier. 

5. The method of claim 4 wherein the transition metal 
compound is admixed with the sulfur-containing organic 
compound . 

6. The method of claim 5 wherein the sulfur-containing 
organic compound is co-present on the carrier with the 
transition metal compound. 

7. The method of claim 1 wherein the formulation is a 
liquid and the transition metal compound is dissolved or 
dispersed in the liquid. 

8. The method of claim 1 wherein the transition metal 
compound is packaged separately from said formulation in a 
porous compartment. 

9. The method of claim 8 wherein the porous compartment 
is present within a container containing the formulation such 
that the transition metal compound is physically isolated 
from, but in gaseous communication with, the formulation. 
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10. A composition which comprises a sulfur-containing 
organic compound in admixture with a polyvalent transition 
metal compound, the transition metal compound being present in 
an amount sufficient to reduce the odor of the sulfur- 
containing organic compound. 

11. The composition of claim 10 wherein the transition 
metal compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds and combinations thereof. 

12. The composition of claim 11 wherein the transition 
metal compound is selected from a group consisting of copper, 
nickel, iron, zinc salts and combinations thereof. 

13. The composition of claim 12 wherein the transition 
metal compound is present on an inert carrier. 

14. The composition of claim 13 wherein the inert 
carrier is selected from a group consisting of clay granules, 
ground peanut hull, lava pumice stone, granulated gypsum, 
synthetic aluminum silicate, and precipitated silica. 

15. The composition of claim 13 wherein the transition 
metal compound is present on the carrier in an amount in the 
range from about 0.01 to 15% dry weight based on the dry 
weight of the carrier. 

16. The composition of claim 15 wherein the polyvalent 
transition metal compound is a copper salt. 

17. The composition of claim 16 wherein the copper salt 
is present on the carrier in an amount of about 0.05% to 12.0% 
by weight based on the weight of the carrier. 

18. The composition of claim 13 wherein the sulfur- 
containing organic compound is co-present on the carrier with 
the transition metal compound. 
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19. The composition of claim 18 wherein the sulfur- 
containing organic compound is an agricultural chemical. 

20. The composition of claim 19 wherein the agricultural 
chemical formulation is selected from a group consisting of 
Fosthiazate, methylene-bis-thiocyanate, Chlormephos and 
Chlorpyrifos. 

21. A container for a liquid or powder formulation 
containing a sulfur-containing organic compound which exhibits 
an odor, the container including a compartment therein 
retaining a polyvalent transition metal compound separate 
from, but in gaseous communication with, the sulfur- containing 
organic compound such that the odor of the sulfur-containing 
organic compound is reduced. 

22. The container of claim 21 wherein the compartment is 
porous . 

23. The container of claim 22 wherein the compartment is 
selected from a group consisting of filter bags, perforated 
cap inserts and long semi -permeable tubes. 

24. The container of claim 21 wherein the transition 
metal compound is present on a carrier. 

25. The container of claim 24 wherein the carrier is 
selected from a group consisting of activated charcoal, 
granular charcoal, powder kaolinite clays, granulated silica 
gel, powder silica and gypsum, clay granules, ground peanut 
hull, lava pumice stone, granulated gypsum, synthetic aluminum 
silicate, precipitated silica, recycled paper, ground corncob 
and mullite. 

26. The container of claim 24 wherein the transition 
metal compound is present on the carrier in an amount in the 
range from about 0.1 to 15% by weight of carrier. 

-39- 

SUBSTITUTE SHEET (RULE 26) 



BNSOOCtD: <WO 



9725076A1 IA> 



WO 97/25076 



PCI7US97/00089 



27. The container of claim 3 wherein the polyvalent 
transition metal compound is a copper salt. 

28. The container of claim 27 wherein the copper salt is 
about 0.1% by weight to about 15% by weight of the carrier. 

29. The container of claim 21 wherein the sulfur- 
containing organic compound is an agricultural chemical 
formulation. 

30. The container of claim 29 wherein the agricultural 
chemical formulation is selected from a group consisting of 
Fosthiazate, Methylene-bis-thiocyanate, Chlormephos and 
Chlorpyrif os . 

31. The composition of claim 8 wherein said composition 
is a liquid and said transition metal compound is dissolved or 
dispersed in the composition. 

32. The composition of claim 31 wherein the composition 
further contains a surfactant . 
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1. A method for reducing the odor associated with a 
formulation containing a sulfur-containing organic compound 
which comprises aesociating a polyvalent transition metal 
compound with a malodorous sulfur- containing organic compound 
such that odor is reduced. 

2. The method of claim 1 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc compounds, and combinations thereof. 

3. The method of claim 2 wherein the transition metal 
compound is selected from a group consisting of copper, 
nickel, iron, zinc salts and combinations thereof. 

4. The methcd cf claim 1 wherein the transition metal 
compound is present on a carrier. 

5. The method of claim 4 wherein the transition metal 
compound is admixed with the sulfur-containing organic 
compound. 

6. The method of claim 5 wherein the sulfur-containing 
organic compound is co-present on the carrier with the 
transition metal compound. 

7. The method of claim 1 wherein the formulation is a 
liquid and the transition metal compound is dissolved or 
dispersed in tne liquid. 

a. The method of claim 1 wherein the transition metal 

conpound is packaged separately from said formulation in a 
porous compartment. 

9 « T ^e method of claim 8 wherein the porous compartment 

is present within s container containing the formulation such 
that the transition metal compound is physically isolated 
from, but in gaseous communication with, the formulation. 
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27. The container of claim 21 wherein the polyvalent 
transition metal compound ie a copper salt. 

28. The container of claim 27 wherein the copper salt ie 
about 0.1% by weight to about 15% by weight cf the carrier. 

29. The container cf claim 21 wherein the sulfur- 
containing organic compound ia an agricultural chemical 
formulation. 

30. The container of claim 29 wherein the agricultural 
chemical formulation ie selected from a group consisting of 
Fosthiazate, Methylene-bis-thiocyanate, Chlormcphos and 
Chlorpyrifoa. 

31. The composition of claim 10 wherein said composition 
is a liquid and said transition metal compound is dissolved or 
dispersed in the composition. 

.32. The composition of claim 31 wherein the compoBitic . 

further contains a surfactant. 
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